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GROWING ALFALFA IN COLORADO
R. M. W e i h i n g , D. W. R o b e r t s o n , O . H.  C o l e m a n , and R. G a r d n e r '

A L F A L F A  is th e  m o s t  im p o r ta n t  fo ra g e  c ro p  g ro w n  on i r r ig a te d  
la n d  in C o lo ra d o .  A l fa l f a  h ay  is u n su rp a s s e d  for  g e n e ra l  feed ing .  
A s  pas tu re ,  it is nu tr i t ious  a n d  h a s  a h igh  ca r ry in g  capac i ty .  A l f a l f a  
util ized  as long  hay, c h o p p e d  hay, m eal,  pas tu re ,  or s ilage is a  g o o d  
source  of p ro te in ,  c a r b o h y d ra te s ,  m inera ls ,  a n d  v itam ins .  In a d d i ­
tion to  its v a lu e  as a p r o d u c t iv e  a n d  nu tr i t io u s  fee d  crop ,  a l fa l fa  is 
benefic ia l in c r o p  r o ta t io n s  on th e  y ie ld  a n d  qua l i ty  of th e  s u c c e e d ­
ing crops.

Amount of Alfalfa Produced Compared with Other Crops
So fa r  as is k n o w n ,  a l fa lfa  w as first p la n te d  in C o lo r a d o  in 

1863  (19)"  in the  vic in ity  of D e n v e r  b y  M a jo r  J a c o b  D o w n in g  
f ro m  se ed  p r o c u r e d  b y  h im  in O ld  M exico.  F r o m  this sm a ll  b e g in ­
n ing  it ha s  b e c o m e  the  m a jo r  fo ra g e  c ro p  in the  i r r ig a te d  a re a s  of 
the  S ta te .  F o r  th e  10 years ,  1 9 3 0 -3 9 ,  an  a v e ra g e  of 6 7 6 , 8 0 0  
ac res  p r o d u c e d  1 ,2 6 4 ,9 0 0  to n s  of  h a y  v a lu e d  a t  $ 1 0 , 5 0 6 ,7 0 0  a n ­
nually . D u rin g  this p e r io d  a lfa lfa  a v e r a g e d  a b o u t  12 p e r c e n t  of 
C o l o r a d o ’s h a r v e s te d  c ro p  a c re a g e  a n d  a b o u t  15 p e r c e n t  of the  
S ta te ’s h a rv e s te d  c ro p  value.

T h e  im p o r ta n c e  of  a l fa lfa  as a c ro p  var ie s  c o n s id e ra b ly  w ith  
counties .  F ig u re  1 show s the  a v e ra g e  n u m b e r  of ac res  h a r v e s te d  
an n u a l ly  for  h ay  d u r in g  th e  10 yea rs  1 9 3 0 -3 9 .  T h e  first 10 co u n t ies  
w e re :  W e ld ,  G arf ie ld ,  M esa, P ro w ers ,  M o n tro se ,  L a r im e r ,  D e lta ,  
Bent,  M o rg an ,  a n d  B ou lder .  O th e r  coun t ies  w ith  la rg e  a c re a g e s  a re  
lo c a te d  on  s t rea m s  fu rn ish ing  ir r iga tion  w a te r .  T h e  a c reag e s  of a l ­
fa lfa  in co u n t ies  rece iv ing  no  i r r iga tion  w a te r  a re  v e ry  small.

C o m p a r a t iv e  y ie ld s  of  se v e ra l  fo ra g e  c ro p s  g ro w n  u n d e r  irr i­
g a t ion  a t  F o r t  C ollins  a re  g iven  in ta b le  I, sh o w in g  th a t  a l fa lfa  
y ie ld e d  m o r e  th a n  an y  of  th e  o th e r  fo ra g e  crops .  W h i le  these  d a t a  
a p p ly  on ly  to  n o r th e a s te rn  C o lo ra d o ,  they  typ ify  the  o r d e r  o f  p e r ­
f o rm a n c e  to  b e  e x p e c te d  in m o s t  o f  the  i r r ig a te d  d is t r ic ts  of C o l o ­
rado .

Alfalfa for Soil Fertility and Livestock Production
A lfa l f a  a n d  lives tock  p ro d u c t io n  in C o lo r a d o  a re  c losely  a s s o ­

c ia ted ,  a n d  in m a n y  p a r t s  of the  S ta te  p ro f i ta b le  p r o d u c t io n  of  one  
d e p e n d s  u p o n  the  o the r .  A lfa l fa  is a  m a jo r  sou rce  of l ives tock  
feed, a n d  lives tock  supp lies  a m a r k e t  fo r  the  h ay  c rop .  T h e  c o n ­
se rv a t io n  of  soil fer ti l i ty  in tu rn  d e p e n d s  u p o n  b o th  a l fa l fa  a n d  live-

l W e i h i n g ,  a s s i s t a n t  a g r o n o m i s t  n o w  o n  m i l i t a r y  l e a v e ;  R o b e r t s o n ,  a g r o n o m i s t ;  
C o l e m a n ,  f o r m e r  a s s i s t a n t  in  a g r o n o m y ;  G a r d n e r ,  a s s o c i a t e  a g r o n o m i s t ,  on  
l e a v e .
- N u m b e r s  in  p a r e n t h e s e s  r e f e r  to  l i t e r a t u r e  c i t e d ,  p a g e  :td.
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stock . T h e  p r in c ip a l  so u rce  of n i t ro g e n  nec es sa ry  to  rep le n ish  th a t  
lo s t  f ro m  th e  soil th ro u g h  th e  p ro d u c t io n  of  n o n - leg u m in o u s  c ro p s  
in C o l o r a d o  is th e  la rg e  a c r e a g e  of alfa lfa .

C O L O R A D O

F ig u r e  1.— T h e  a v e r a g e  a n n u a l h a r v e s te d  a c r e a g e  o f  a l f a l f a  in C o lo ra d o  by  
c o u n tie s  fo r  th e  1 0 -y e a r  p e rio d , 1 9 3 0 -3 0  In c lu s iv e . E a c h  d o t r e p r e s e n ts  
1 ,0 0 0  a c r e s ;  th e  n u m b e r s  a re  w h o le  n u m b e r s .

It is t rue  th a t  a l fa lfa  is a h e a v y  f e e d e r  on  soil m in e ra ls  a n d  
th a t  g ro w in g  it c o n t in u o u s ly  on th e  la n d  w i th o u t  re tu rn  of m in e ra l  
n u t r ie n ts  resu lts  in d e p le t io n  of  soil fertili ty. H o w e v e r ,  w h e n  a l ­
fa lfa  is g ro w n  in c o n n e c t io n  w ith  l ives tock  p r o d u c t io n  a n d  the  m a n ­
u re  is r e tu r n e d  to  th e  land ,  m o s t  of th e  m in e ra ls  a n d  also  m u c h  of 
th e  n i t ro g e n  is r e tu r n e d ,  resu lt ing  in a  n e t  gain  in n i t ro g e n  w ith  only  
s ligh t loss o f  m ine ra ls .  B ecause  of  its bu lk ,  a l fa lfa  can  in m o s t  cases 
b e  m o s t  p ro f i t a b ly  m a r k e t e d  th ro u g h  lives tock  on th e  f a rm  w h e re  
it is ra ised .  T h is  f o r tu n a te  c o m b in a t io n  of  c i rc u m s ta n ce s  is r e s p o n ­
s ib le  fo r  the  r e tu rn  of  m u c h  m a n u re  to C o lo r a d o  la n d  a n d  is the  key  
to  th e  h igh  s ta te  o f  fer ti l i ty  on  m a n y  C o lo r a d o  farm s.  T h e  va lu e  
o f  a l fa l fa  to  C o l o r a d o ’s ag r icu ltu re ,  th e re fo re ,  c a n n o t  b e  m e a su re d  
in to n s  o f  h ay  p r o d u c e d  only, b u t  a lso  sh o u ld  inc lude  the  g rea te r  
y ie ld s  of  o th e r  c ro p s  f ro m  in c re ase d  soil fertility.

L o n g - t im e  ro ta t io n  e x p e r im e n ts  w ith  a l fa lfa  u n d e r  i r r iga tion  
a t  S co t tsb lu ff ,  N eb . ,  H u n t le y ,  M o n t . ,  a n d  Belle F o u rc h e ,  S. D ak . ,  
s h o w  th a t  a f te r  a few  y e a r s  the  y ie ld s  of  c ro p s  in ro ta t io n s  inc lud ing
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T able  1.—Comparative yields of alfalfa and other forage 
plants at Fort Collins, Colo.

N a m e  o f  c r o p Y e a r s  g r o w n
M o i s t u r e - f r e e  w e i g h t s  

in  t o n s  p e r  a c r e

A l f a l f a  ( M e e k e r  B a l t i c  1 1930-36 5.61
A l f a l f a  (4 v a r i e t i e s ) 1928-30 5.15

C o r n  ( G o l d e n  G l o w ) 1930-33 4.60*
F o r a g e  s o r g h u m s  (6 v a r i e t i e s ) 1934-35 4.51*
F o x t a i l  m i l l e t  ( 2  v a r i e t i e s ) 1923-25 2.63

S u d a n  g r a s s 1923-25 2.58
S a n  L u i s  f ie ld  p e a s 1923-25 1.81
A K  s o y b e a n s 1923-25 1.92

O a t s 1923-25 1.96
H u b a m  s w e e t  c l o v e r 1923-25 2.41
Y e l l o w  s w e e t  c l o v e r 1928-31 1.88
W h i t e  s w e e t  c l o v e r 1928-31 2.44
R e d  c l o v e r  (2 v a r i e t i e s ) 1928-30 4.17
L a d i n o  c l o v e r 1928-29 2.74
A l s i k e  c l o v e r 1928-29 2.40
T a l l  o a t  g r a s s 1924-30 1.65
S l e n d e r  w h e a t  g r a s s 1924-30 1.38
B r o m e  g r a s s 1924-30 1.28
O r c h a r d  g r a s s 1924-30 1.11
M e a d o w  f e s c u e 1924-36 1.08
C r e s t e d  w h e a t  g r a s s * * 1924-30 0.76

• A i r  d r y  w e i g h t .
‘ • Y i e l d s  f o r  3 y e a r s  o n ly .

the  a lfa lfa  a re  h ighe r  in m a n u re d  th a n  in u n m a n u r e d  ro ta t io n s .  O n  
n o n - i r r ig a te d  la n d  these  d if fe rences  m ig h t  n o t  resu l t  fo r  m a n y  years ,  
b ec a u s e  c ro p  y ie ld s  a re  m u c h  sm a lle r  a n d  th e  d r a in  on  soil n u t r ie n ts  
low er  th a n  on  i r r ig a te d  land .  T o  ma i n t a i n  soi l  f e r t i l i t y  a l f a l f a ; 
in a rot at ion is i nsuf f i c i ent .  W h i le  it t e n d s  to  inc rease  y ie ld s  of 
su c ce ed in g  c ro p s  for a t im e b ec a u s e  of  its n i t ro g e n  e n r ic h in g  r e l a ­
tions, m a n u re  a n d  so m e t im es  in o rg an ic  fertilizers,  espec ia l ly  p h o s ­
phates ,  a re  n ecessa ry  to m a in ta in  the  fer ti l i ty  o f  a soil p r o d u c in g  
a b u n d a n t  c rops .  

T h e  m in e ra l  c o n te n t  as well as  y ie ld  is r e d u c e d  in h a y  f r o m  
soils low  in a v a i la b le  m inera ls .  W e l l - m a n u r e d  land ,  h o w e v e r ,  u s ­
u a l ly  is h igh  in m in e ra l  nu tr ien ts .  E x p e r im e n ts  (15)  h a v e  sh o w n  
th a t  the re  is a  h igh  co r re la t io n  b e tw e e n  y ie ld  of hay , p h o s p h a te  in 
hay, a n d  a v a i la b le  p h o s p h o r u s  in th e  soil on  w e ll - i r r ig a ted  a l f a l f a  
la n d  a n d  th a t  b o th  y ie ld  a n d  p h o s p h a te  c o n te n t  a re  m u c h  h ig h e r  o n  
w e l l -m a n u re d  or on  p h o s p h a te d  la n d  th a n  on  la n d  un fe r t i l ized .

T h e  m in e ra l  c o n te n t  of a lfa lfa  v ar ie s  w ith  m a tu r i ty  a n d  o th e r  
factors , b u t  in g e n e ra l  it is c losely  c o r r e la te d  w ith  th e  a v a i la b le  
m in e ra ls  in th e  soil. A l fa l f a  h a y  m a y  v a r y  in p h o s p h o r u s  b e t w e e n  
va lues  as  low  as 0 .2 8  p e r c e n t  P 2 O5 ( p h o s p h o r u s  p e n t o x id e )  a n d  
as h igh  as 1 p e rc en t ,  b u t  g o o d  h a y  usua lly  ru n s  0 .4  p e r c e n t  o r
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h ighe r .  W h e n  th e  P 2 0 5 d r o p s  m u c h  b e lo w  this figure, a low  level  
o f  a v a i la b le  p h o s p h o r u s  in th e  soil is in d ic a te d  a n d  is re f le c te d  in 
b o th  y ie ld  a n d  q u a l i ty  of  hay.

W i th  th e  e x c e p t io n  of  p h o s p h o r u s  th e re  is l i t tle e v id e n c e  of 
a c u te  m in e ra l  de f ic iency  in C o lo r a d o  a lfa lfa .  N o t  all b u t  m a n y  a l ­
fa lfa  soils in the  S ta te  will r e s p o n d  to  p h o s p h a te  fertilizers. O f te n  
o n e  e n d  of  a  field will r e s p o n d  to p h o s p h a te  fertilizers, w h ile  the  
o th e r  will no t ,  o r  th e re  m a y  b e  a g re a t  d if fe ren ce  in re sp o n se  in a d ­
jo in in g  fields. O n  o n e  series o f  p lo ts  on  the  A g r o n o m y  F a r m  a t  
F o r t  C o l l in s  f ro m  19 3 0  to  1937  ( 17) no  r e sp o n se  w as o b ta in e d  
f ro m  th e  a d d i t io n  of p h o s p h a te .  A  m a r k e d  re sp o n se  re su l ted  f ro m  
p h o s p h a te  on  a n e w  s ta n d  in a d jo in in g  p lo ts  in 1938  (fig. 4 ) .

Alfalfa in the Rotation
In p la n n in g  a  p la c e  for  a l fa lfa  in the  c ro p p in g  sys tem  on a 

fa rm ,  a p r im e  c o n s id e r a t io n  sh o u ld  b e  th e  m a in te n a n c e  of fertili ty  
o f  th e  soil. B ecause  of its ab i l i ty  to ta k e  n i t ro g e n  f ro m  the  air, a l ­
fa lfa  if w ell  m a n a g e d  ca n  b e  a g re a t  f a c to r  in k e e p in g  the  soil f e r ­
tile. T o  m a k e  b e s t  use  of a l fa lfa  in a c r o p p in g  system , it is n e c e s ­
sa ry  to  r o t a t e  it w ith  o th e r  c ro p s  w h ich  can  ta k e  a d v a n ta g e  of the  
a d d e d  n i t ro g e n .

A l f a l f a  has  m a n y  o th e r  n o t ic e a b le  effects  on  the  la n d  a n d  a l ­
so on  th e  c ro p s  w h ich  fo l lo w  it in ro ta t io n s .  A f t e r  a lfa lfa  the  soil 
has  a  m o r e  g r a n u la r  s t ru c tu re  th a n  a f te r  a n n u a l  ro w  c ro p s  a n d  is 
m o r e  p e rv io u s  to m o is tu re  b e c a u s e  of the  im p r o v e d  s tru c tu re  a n d  
th e  d e e p ly  p e n e t r a t i n g  ta p  ro o ts  ( o f te n t im e s  25 fee t or m o r e )  
w h ic h  le a v e  o p e n e d  c h a n n e l s  in th e  subsoil.  H o w e v e r ,  as has  b ee n  
p o in te d  out,  e v e n  th o u g h  a l fa l fa  im p ro v e s  the  soil in m a n y  respects ,  
it d e p l e te s  it o f  m in e ra l  n u t r ie n t  e lem en ts ,  espec ia l ly  p h o sp h o ru s .  
D u e  c a re  s h o u ld  b e  ex e rc ised  to  re p la c e  these  losses b y  a d d in g  m a n ­
ure, o r  m a n u r e  s u p p le m e n te d  b y  m in e ra l  e le m e n ts  w h e n  n e e d e d ,  to  
l a n d  p r o d u c in g  la rg e  a n n u a l  y ie lds. N itrogen ,  a t  p re se n t  m a rk e t  
prices, is th e  m o s t  ex p e n s iv e  n u t r ie n t  e l e m e n t  r e m o v e d  f ro m  the  
soil b y  c rops .  A  ju d ic io u s  use  of  a l fa l f a  a n d  m a n u re  can  su p p ly  
this  e l e m e n t  a n d  r e tu rn  m o s t  o f  th e  m in e ra ls  n e e d e d  to  k e e p  the  
soil p r o d u c t iv e .

In m a n y  i r r ig a te d  sec t ions  a l fa lfa  s ta n d s  a re  too  th in  for  fu r ­
the r  p r o d u c t io n  a f te r  3 to  4 y e a rs  o f  m o w in g  fo r  hay . T h e  d e a th  o f  
p la n t s  is c a u se d  la rg e ly  b y  a d ise ase  n a m e d  b a c te r ia l  w ilt c a u se d  b y  
Phytomonas insidiosa ( M c C . ) Berg ,  et  a l . A c c o rd in g ly ,  a l fa lfa  
is g r o w n  in m o s t  r o ta t io n s  a b o u t  3 c ro p  years ,  fo l lo w e d  by  4 to  6 
y e a r s  o f  a n n u a l  c rops .  A  su g g e s ted  typ ica l  r o ta t io n  is a l fa lfa  for  
h a y  3 y e a r s  fo l lo w e d  b y  c o rn  1 year ,  suga r  b e e ts  1 year ,  sm all  g ra in
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I year ,  sugar  b ee ts  I year ,  an d  small g ra in  w ith  a l fa lfa  I y ea r  ( 6 ) .  
T h is  8 -y ea r  ro ta t io n  is typ ical of so m e  sec tions  in n o r th e a s te rn  
C o lo ra d o  a n d  is easily a d a p t e d  to  o th e r  sec t ions  w h e re  p o ta to es ,  
onions, c a n ta lo u p e s ,  a n d  o th e r  cash  c ro p s  a re  g row n .  It is s u g g e s t ­

ed th a t  m a n u re  be  a p p l ie d  twice d u r in g  the  8 y e a r s ;  it sh o u ld  im ­
m e d ia te ly  p r e c e d e  the  b ee ts  or o th e r  cash  crops .  E x p e r im e n ta l  r e ­
sults a n d  fa rm  o b s e rv a t io n s  ind ica te  th a t  4 to  6 tons  of  b a r n y a r d  
m a n u re  per  ac re  for each  y e a r  the  la n d  is n o t  in a l fa lfa  a re  necessa ry  
to k ee p  our  i r r iga ted  soils p ro d u c t iv e .  A cc o rd in g ly ,  o n e  16 - to n  or 
tw o 8- o r  12-ton ap p l ic a t io n s  a re  a d v i se d  in an  8 -y e a r  ro ta t io n  
w hich  inc ludes  alfa lfa .

A lfa l fa  p r o b a b ly  shou ld  n o t  b e  g ro w n  for h ay  ou ts id e  the  i r ­
r ig a ted  d is t r ic ts  ex c ep t  w h e re  the  field will rece ive  e x t ra  m o is tu re  
as runoff  f ro m  su r ro u n d in g  a re as  or  w h e re  g r o u n d  w a te r  m a y  b e  
re a c h e d  an d  used  by the  c rop .  In such iso la ted  a re a s  the  soil u su a l ­
ly is free  of the  bac te r ia l  wilt o rg an ism  a n d  the  s ta n d s  m a y  b e  p r o ­
d u c t iv e  for m a n y  years .  O n c e  a s ta n d  is o b ta in e d  u n d e r  these diffi­
cult co n d i t ions ,  it shou ld  b e  k ep t  as long  as  it is p ro d u c t iv e .

Establishing and Maintaining a Stand
P rep ara tio n  of the Seedbed

A  w e l l -p re p a re d  s e e d b e d  is f irmly p a c k e d ,  fine, free f ro m  
w eeds ,  a n d  of u n ifo rm  g r a d e  to  fac il i ta te  ir r iga tion  (fig. 2 ) .  A  
firmly p a c k e d  s e e d b e d  p e rm i ts  the  p la n t in g  of  se e d  in m ois t soil a n d  
insures  th a t  th e  seed  will s tay  in c o n ta c t  w ith  m o is tu re  as lo n g  as 
th e re  is an y  in the  su r face  soil. A  w e e d - f r e e  s e e d b e d  e l im ina te s
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c o m p e t i t io n  b e tw e e n  se ed l in g s  of a l fa lfa  a n d  w eeds ,  th e re b y  g iv ­
ing to the  a l fa l fa  an  a d v a n ta g e  w hich  m a y  be m a n ife s t  fo r  severa l  
years .  A l f a l f a  p la n te d  in a c lo d d y  s e e d b e d  is a lm o s t  ce r ta in  to fail 
un less  w e t  w e a th e r  p rev a i ls  a f te rw a rd s .

m iH T T T T 1!

F i g u r e  3.—A n  I m p l e m e n t  s u c h  a s  t h i s  w i l l  p a c k  s o i l  f o r  a n  a l f a l f a  s e e d b e d  
b e t t e r  t h a n  w i l l  a  h a r r o w  o r  a  r o l l e r .

F a l l - p lo w e d  la n d  is idea l  if p r o p e r ly  p r e p a re d .  A s  soon  as 
p lo w e d ,  the  soil sh o u ld  be  p a c k e d  w ith  an  im p le m e n t  th a t  p a c k s  the 
soil f ro m  th e  p lo w  sole  to the  su r face  to  t ree  the  s e e d b e d  of  air 
p o c k e t s  (fig. 3 ) .  Ju s t  b e f o r e  p la n t in g  in the  sp r in g  the  la n d  shou ld  
b e  well h a r r o w e d  or  o th e rw ise  til led to m a k e  the  su r face  soil fine 
a n d  to  kill all w e e d  g ro w th .  T h e  field sh o u ld  be  leve led  as m uch  
a s  n e c e s sa ry  to  m a k e  a sm o o th  su r fa ce  of u n i fo rm  g r a d e  for  i r r ig a ­
tion. T h e  p r e p a r a t io n  of  a s e e d b e d  is m u c h  the  s a m e  for  sp ring-  
p lo w e d  la n d .  U n p lo w e d  s u g a r -b e e t  o r  p o ta to  land  m a k e s  a g o o d  
s e e d b e d  for  sp r in g  s e e d in g  a f te r  ti lling to  kill w e e d s  a n d  leveling  to 
fac i l i ta te  ir r iga tion .  The seed s hou l d  be pl an t ed  immediately 
after the growing weeds are destroyed so that the alfalfa will 
have a chance to commence growth before additional weed 
seeds sprout and grow. U n w o rk e d  s tu b b le  land  for fall p la n t in g  
is d e s i ra b le  b e c a u s e  it fu rn ishes  a firm s e e d b e d .  H o w e v e r ,  if such 
la n d  is c o v e r e d  with  s h a t t e re d  g ra in  the  v o lu n te e r  g ro w th  m a y  be 
so  g re a t  as to  kill th e  y o u n g  a l fa lfa  p lan ts .

Time of Planting
In C o l o r a d o  a l fa l fa  can  be  p la n te d  in the  sp r ing  or fall. S p r in g  

p la n t in g  m a y  b e  d o n e  a b o u t  A p r i l  1 in the  n o r th e rn  p a r t  of the  
S ta te ,  a n d  a b o u t  M a rc h  15 in the  low  val leys  of the  s o u th e rn  a n d  
w e s te r n  p a r t .  F a ll  p la n t in g  sh o u ld  b e  d o n e  b e fo re  S e p te m b e r  1 to 
in su re  sufficient g ro w th ,  e spec ia l ly  ro o t  g row th ,  for the  p la n ts  to  
su rv iv e  th e  w in te r .

D rilling  versus B roadcasting

B e t te r  s t a n d s  of  a l fa l fa  a re  o b ta in e d  f ro m  d r i l l ing  th a n  f ro m  
b r o a d c a s t in g ,  s ince  d r i l l ing  p u ts  m o r e  of the  se e d s  in c o n ta c t  w ith
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m oist soil a n d  a t  the  c o r re c t  d e p th .  In h e a v y  soils the  se ed s  
shou ld  n o t  b e  p la c e d  d e e p e r  th a n  1 inch, b u t  in s a n d y  soils 1 1/2 
inches is a sa fe  d e p t h  to  p la n t .  Broadcasting is wasteful of seed 
an d  req u ire s  d o u b le  the  a m o u n t  n e e d e d  fo r  drilling.

Rate of Seeding
E igh t  p o u n d s  p e r  ac re  of  clean ,  h ig h -g e rm in a t in g  se ed  is su f ­

ficient to use in se ed in g  w ith  a drill. T h is  r a te  p r o v id e s  a b o u t  4 0  
se e d s  p e r  sq u a re  foot,  w h ich  is fa r  m o r e  th a n  is nec es sa ry  fo r  a p e r ­
fect s ta n d .  T h e  excessive  a m o u n t  of 15 p o u n d s  is a d v i s e d  fo r  
b ro a d c a s t in g  b ec au se  m a n y  of  the  seeds  a re  p o o r ly  p la c e d  in th e  
soil a n d  n e v e r  g ro w  in to  p lan ts .  A t  these  ra te s  ex c e l len t  s ta n d s  
h a v e  b e e n  o b ta in e d  on  the  C o lo r a d o  A g r ic u l tu ra l  E x p e r im e n t  S t a ­
tion fa rm  a n d  o th e r  e x p e r im e n ta l  farm s.

Quality of Seed
T h e  8- a n d  15 - p o u n d  ra te s  of se ed in g  a re  a d v i s e d  fo r  c lean ,  

h ig h -g e rm in a t in g  se ed  a n d  m u s t  be  in c re ase d  as the  p u r i ty  a n d  p e r ­
c e n ta g e  of live se ed  d ec rease .  In 1930  a n d  1931 the  C o l o r a d o  
seed  an a ly s t  a n a ly z e d  2 1 6  a n d  133 sa m p le s  of a l fa lfa  se ed  ( 1 1 ) .  
T h e  s a m p le s  v a r ie d  in n u m b e r  of w e e d  se ed s  p e r  p o u n d  of a l fa l fa  
seed  f ro m  0 to  15 3 ,8 1 0  in 1930. H a d  th e  w e e d y  s a m p le  b e e n  
p la n te d  a t  10 p o u n d s  p e r  acre, 35 w e e d  se e d s  p e r  sq u a re  f o o t  
w o u ld  h a v e  b e e n  p la n te d ,  w h ich  is n e a r ly  eq u a l  to  the  40  alfa lfa , 
seeds  p e r  sq u a re  fo o t  for c lean  a l fa lfa  se ed  a t  8 p o u n d s  p e r  ac re -  
D u rin g  the 2 years ,  p u r i ty  v a r ie d  f ro m  9 9 . 8 8  p e r c e n t  to  6 5 .9 5  p e r ­
cent,  w hile  l ive se ed s  (g e rm in a t io n  p lus  h a r d  s e e d s )  v a r ie d  f ro m  
100 p e rc e n t  to 33 .5  p e rc e n t . '  The purchaser of seed low in pur­
ity, low in live seeds, or low in both will have to plant more 
seed per acre than the purchaser of seed high in live seeds, 
and at the same time he risks planting a good many weeds.
T h e  fo llow ing  ta b le  r e p o r t s  th e  19 3 0  a n d  1931 a v e r a g e  resu lts  and. 
show s w h a t  sh o u ld  be  e x p e c te d  of the  h ig h e s t -g ra d e  seed .

A v e r a g e p e r c e n t a g e
P u r i t y G e r m i n a t i o n H a r d  s e e d L i v e  s e e d

1930 96.54 66.5 21.4 87.98.
1931 97.78 69.0 20.8 89.80/

E x p e c t e d  o f  h i g h e s t  g r a d e
a f a l f a  s e e d 99.81 81.u 17.0 98.00

Scarification
A lfa l fa  m a y  c o n ta in  m a n y  se ed s  th a t  d o  n o t  a b s o r b  w a te r  

sufficiently to  g e rm in a te  d u r in g  the  p re sc r ib e d  6 d a y s  b e t w e e n  
m ois t b lo t te r s  a t  20 ° c e n t ig ra d e  in the  l a b o r a to r y  g e rm ina to r : .
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T h e s e  se e d s  a re  ca l le d  " h a r d  se ed s  b ec a u s e  the  seed  c o a t  is im p e r ­
v ious  to  w a te r .  If th e  se e d  is scar if ied  ( s c r a tc h e d  d e e p ly  e n o u g h )  
to  in ju re  the  o u te r  e n d  of the  p a l is a d e  cells, w a te r  can  b e  a b s o rb e d  
a n d  g e r m in a t io n  ca n  o ccu r  ( 12).  M o st  of the  h a r d  se ed s  a re  a l ive  
( 13)  a n d  will g e r m in a te  w ith in  1 y e a r  if k e p t  b e tw e e n  m o is t  b lo t ­
te rs  a t  2 0 °  C. a n d  e v e n  fas te r  w h e n  p la c e d  in m oist,  w a r m  soil. 
F ie ld  tr ia ls  in d ic a te  th a t :  " A l f a l f a  se ed  c o n ta in in g  m a n y  h a r d  se ed s  
h a s  a lm o s t  th e  s a m e  ag r ic u l tu ra l  v a lu e  fo r  p la n t in g  as a l fa lfa  seed  
c o n ta in in g  few  h a r d  se ed s  ( 2 3 ) .  S eed  w ith  20  p e r c e n t  to  62 
p e r c e n t  o f  h a r d  se e d s  g e r m in a te d  5 7 p e rc e n t  to  60  percen t ,  
on ly  s l igh tly  less th a n  seed  w ith  less th a n  20  p e r c e n t  h a r d  
seeds ,  w h ich  a v e r a g e d  61 p e rc e n t  to 64  p e r c e n t  g e rm in a t io n .  
S e e d l in g s  e m e r g e d  fas te r  fo r  sa m p le s  w ith  few  h a r d  seeds  th a n  for  
th o se  w ith  m a n y ,  b u t  2 to 3 w ee k s  a f te r  p la n t in g  all sa m p le s  h a d  
n e a r ly  eq u a l  n u m b e r  of  p lan ts .  A cco rd in g ly ,  s c a r i f i c a t i o n  of al­
falfa seed is not advised and seed with many hard seeds is 
practically as good for planting as seed with few hard seeds
provided th e  su m  of h a r d  seeds  a n d  live p e r m e a b le  seeds  is high. 

Inoculation
T h e  im p o r ta n c e  of a lfa lfa ,  as well as all legum es,  f ro m  the  

s t a n d p o in t s  of g o o d  g ro w th ,  h ighes t  n i t ro g e n  c o n te n t  of the ir  f o r ­
age, a n d  e n r ic h m e n t  of th e  soil w ith  n i t ro g e n ,  is b a s e d  u p o n  the ir  
ab i l i ty  in c o m b in a t io n  w ith  b a c te r ia  ( Rhizobium spp . or R.  me l i - 
loti fo r  a l fa l f a )  to fix n i t ro g e n  f ro m  the  air. T h e s e  b a c te r ia  c o m ­
m o n ly  a re  p r e s e n t  in m o s t  i r r ig a te d  C o lo ra d o  soils n o w  p r o d u c in g  
a l fa l f a  o r  sw e e tc lo v e r .  In  areas where alfalfa or sweetclover 
have not, been grown, or in nonirrigated fields that have never 
grown alfalfa or sweetclover, the seed should be inoculated, be­
fore planting. O n  ac id  soils a p p l ic a t io n  of l im estone ,  as well as 
ino c u la t io n ,  is a d v i s e d  b e f o r e  ea ch  seed ing .  H o w e v e r ,  few soils in 
C o l o r a d o  n e e d  lime. T h e  nec es sa ry  cu l tu res  of b a c te r ia  for in o c u ­
la t io n  m a y  b e  o b ta in e d  f ro m  co m m e rc ia l  se ed  stores.

Seed Treatment
D e s t ru c t iv e  o rg a n ism s  m a y  a t ta c k  a n d  kill or s tu n t  the  s e e d ­

l ing  p la n ts  d u r in g  g e rm in a t io n .  In so m e  cases  th e  p la n t  is k i l led  b e ­
fo re  em erg in g ,  w h ile  in o th e r  cases  it e m e rg e s  b u t  the  s te m  d e c a y s  
ju s t  a t  o r  a b o v e  the  g r o u n d  line. T h e s e  in jur ies  resu lt  f ro m  the  
ac t iv i ty  of  soil- a n d  s e e d - b o r n e  o rg an ism s  w hich  a re  ac t ive  w h e n  
g e r m in a t io n  b eg in s  a n d  fo r  a sh o r t  t im e th e re a f te r .  T h e  o rg an ism s  
a re  m o s t  d e s t ru c t iv e  d u r in g  cool,  d a m p ,  c lo u d y  w e a th e r  a n d  a re  al- 
m o s t  n o n - d e s t r u c t iv e  d u r in g  w arm ,  c lea r  w e a th e r .  U n d e r  th e  f o r ­
m e r  c o n d i t io n s ,  t r e a tm e n t  of th e  se ed  w ith  c o m m e rc ia l  m e rc u ry  
d u s ts  s h o u ld  im p r o v e  the  s ta n d ,  b u t  u n d e r  the  la t te r  cond it ions ,
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which g e n e ra l ly  p rev a i l  in C o lo ra d o ,  c o m m e rc ia l  d u s ts  g e n e ra l ly  d o  
n o t  im p ro v e  s ta n d s .  A t  F o r t  Collins, in th e  g re e n h o u s e  w h e r e  the  
soil w as  k e p t  m ois t  a n d  th e  air  hu m id ,  s ta n d s  w e re  in c re ase d  f ro m  
2 6 .8  p e rc e n t  to 6 0 .4  p e rc e n t  by  use of o rg an ic  m e rc u ry  dust ,  b u t  in 
the field in the  sp r in g  of 1940  this c o m p o u n d  d id  n o t  im p r o v e  the  
s ta n d  (24). For Colorado in general seed treatment is not ad­
vised.
Companion Crops

C o m p a n io n  crops,  or so -ca lled  " n u r se  c rops ,  g e n e ra l ly  a re  
used  in se ed in g  a l fa lfa  on  i r r ig a te d  la n d .  T h o s e  m o s t  o f te n  used  
are  the  sp r ing  g ra in s :  ba r ley ,  oats ,  sp r ing  w h ea t ,  or field peas .  T h e  
ce rea ls  a re  g ro w n  for  grain, w h ile  th e  field p e a s  a re  u sed  fo r  h a y  or 
th re sh e d  peas. E x p e r im e n ts  a t  F o r t  C ollins  sh o w  th a t  a l fa l fa  p l a n t ­
ed  in the  sp r ing  w i th o u t  a c o m p a n io n  c r o p  a v e r a g e s  a b o u t  1.5 to 
2 .0  tons  of hay  the  y e a r  of p lan t ing .  A lso ,  it a v e ra g e s  0 .5  ton  
m o re  h ay  p e r  ac re  ea ch  y ea r  th e re a f te r  (17)  th a n  a l fa l fa  s e e d e d  
with sp r in g  grain . A cco rd in g ly ,  sp r in g  g ra in  c o m p a n io n  c r o p s  r e ­
d u ce  the  a m o u n t  of hay  p e r  ac re  a b o u t  3 to n s  fo r  the  usua l  3 -yea r  
d u r a t io n  of an  a lfa lfa  s ta n d  in C o lo ra d o .  A  c o m p a n io n  c ro p  of 
field p e a s  cu t  fo r  h ay  y ie ld e d  1 to  2 to n s  p e r  a c re  a n d  d id  n o t  r e ­
d u c e  a l fa lfa  y ie ld s  in s u b se q u e n t  years .  On irrigated land in this 
State the advantages and disadvantages from, using compan­
ion crops -nearly offset one another and should be decided up­
on by the individual raising the crop. W in te r  w h e a t  o r  w in te r  
rye  sh o u ld  n o t  be  used  b ec a u s e  th e y  m a y  use  e n o u g h  m o is tu re  or  
p r o d u c e  e n o u g h  sh a d e  to  kill the  a l fa l fa  seed lings .  On dry land, 
companion crops should not be used because there isn’t suffi­
cient soil moisture for both crops; the alfalfa usually dies be­
cause of the competition for moisture.

W h e n  a l fa lfa  is p la n te d  w ith  a  c o m p a n io n  c rop ,  it s h o u ld  b e  
g iven  p r im a ry  co n s id e ra t io n  in ir r iga tion  a n d  o th e r  c u l tu ra l  p r a c ­
tices. T h e  c o m p a n io n  c ro p  s h o u ld  b e  p l a n t e d  a b o u t  o n e -h a l f  th e  
usual r a te  for  p la n t in g  a lone .  A  b e t t e r  s t a n d  of  a l fa lfa  m a y  b e  e x ­
p e c te d  if th e  drill  is set a t  the  n o r m a l  r a t e  fo r  the  c o m p a n io n  c r o p  
with  e v e ry  o th e r  drill  o p e n in g  c lo sed  th a n  b y  p la n t in g  o n e -h a l f  a s  
m u c h  se ed  in ev e ry  drill  row . It is p r e f e r a b le  to  d r i l l  th e  c o m p a n ­
ion c ro p  b y  itself 3 inches  d e e p  a n d  the  a l fa l f a  b y  itself  a b o u t  1 inch  
d ee p .  If b o th  c ro p s  a re  d r i l le d  a t  the  s a m e  t im e  w ith  th e  s e e d  o f  
b o th  pass ing  th ro u g h  the  s a m e  spouts ,  th e  d e p t h  s h o u ld  b e  1 to  1 1/2 
inches or  th a t  fo r  the  alfa lfa .

Burning of Aftermath
In so m e  instances,  e spec ia l ly  th e  sp r in g  a f te r  th e  first y e a r  o f  

seed ing , th e re  is c o n s id e ra b le  t ra sh y  m a te r ia l  on  th e  field w h ich
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s h o u ld  b e  r e m o v e d  to  p r e v e n t  its b e in g  cu t  a n d  in c o rp o r a t e d  in the  
n e x t  y e a r ’s first cu t t in g  o f  hay .  T h is  t rashy  m a te r ia l  w h e n  p re se n t  
u su a l ly  is r e m o v e d  e i th e r  b y  b u r n in g  or  b y  m o w in g  fo l lo w e d  by  
rak in g .  A  sp r in g  s e e d in g  of 19 4 0  w as  g iven  these  t r e a tm e n ts  in th e  
sp r in g  of 1 9 41 .  T h e  p lo ts  b u r n e d  off p r o d u c e d  4 .8 6  tons  w hile  the 
m o w e d  p lo ts  p r o d u c e d  5 .1 4  tons  an  acre .  B u rn ing  is least h a r m ­
ful w h e n  d o n e  ea r ly  in th e  sp r in g  b e fo re  th e re  is m u c h  g reen  g ro w th  
a n d  a t  a  t im e  w h e n  th e  soil is m o is t  a n d  th e re  is sufficient w in d  to  
cause  r a p id  m o v e m e n t  o f  the  f lam es  ac ross  the  field.

Irrigation
B e ca u se  of h igh  y ie ld s  of fo ra g e  m o r e  w a te r  is r e q u i r e d  for  a l ­

fa lfa  th a n  for  m a n y  crops ,  a n d  in o r d e r  to  av o id  w as t ing  w a te r  the  
f ields s h o u ld  b e  p r o p e r ly  i r r ig a te d .  T h e  im p o r ta n c e  of a lfa lfa  ir r i­
g a t io n  in C o l o r a d o  is a p p a r e n t  w h e n  it is rea l ized  th a t  n e a r ly  all o f  
th e  a l fa l fa  h a y  fields rece iv e  ir r iga tion  w a te r .  T h e r e  a re  m a n y  
m e th o d s  of a p p ly in g  i r r iga t ion  w a te r  to  this c rop ,  the ir  su itab il i ty  
d e p e n d i n g  u p o n  th e  c h a r a c t e r  of the  su r face  soil a n d  subsoil, cli­
m a te ,  size of h e a d ,  a n d  o th e r  fac tors .  T h e  m e th o d s  m o s t  used  in 
this  S ta te  a n d  p r o b a b ly  m o s t  a p p l ic a b le  a re  f lo o d in g  b e tw e e n  b o r ­
d ers ,  f lo o d in g  f ro m  la tera ls ,  a n d  co r ru g a t io n .  N o d o u b t  se v e ra l  
m e th o d s  h a v e  b e e n  tr ied  in ea ch  c o m m u n i ty  a n d  on ly  those  su ited  
to local c o n d i t io n s  a re  n o w  in use.

S ince  it is easy  to  a p p ly  m o r e  .water th a n  is nec es sa ry  to  light 
s a n d y  soils  a n d  less th a n  is n ec es sa ry  to h e a v y  soils, e ach  field 
sh o u ld  b e  s tu d ie d  to  d e t e r m in e  th e  m e th o d  or m e th o d s  by  w hich  to 
a p p ly  a b o u t  6 inches  of  w a te r  a t  o n e  irrigation .  A m o u n ts  in excess 
of  th is  m a y  p e r c o la te  b e y o n d  the  r o o t  z o n e  ( 17 ) .  I rr iga tion  can  
b e  r e g u la te d  b y  a d ju s t in g  th e  h ea d ,  the  w id th  of lands ,  le n g th  of  
f ields ,  a n d  d u r a t io n  of th e  runs. E ac h  f a r m  is a  specif ic  p r o b le m  
a n d  e a c h  field m a y  r e q u ire  d if fe ren t  t r e a tm e n t .  T h e  fo llow ing  
g e n e r a l  r e c o m m e n d a t io n s  ( 5 )  m a y  se rv e  as a g u id e :  F o r  th e  
border method, 2 0  to 50 fee t  b e tw e e n  levees, 2 0 0  to 6 0 0  fee t  for  
le n g th  o f  l a n d s ;  th e  sm a lle s t  d im e n s io n s  a re  for  s a n d y  soils a n d  
h e a d s  of  1 s e c o n d - f o o t  o f  w a te r  a n d  the  la rges t  d im e n s io n s  for  
h e a v y  soils a n d  h e a d s  of  8 s e co n d - fe e t .  F o r  flooding from later­
als th e  la te ra l s  u su a l ly  a re  p la c e d  n e a r ly  on the  c o n to u r  w ith  50  to 
200 f e e t  b e tw e e n  th e m  a n d  w ith  th e  in te rv e n in g  s lo p e  as u n ifo rm  as 
poss ib le .  F o r  th e  corrugation method sh a l lo w  fu rro w s  sp a c e d  18 
in c h es  a p a r t  in t igh t  soils, u p  to  36 inches a p a r t  in p o ro u s  soils, c o n ­
d u c t  th e  w a te r  o v e r  the  field. T h e  d is ta n c e  b e tw e e n  la te ra l s  v ar ie s  
f ro m  15 0  fee t  on  o p e n  p o r o u s  soils up  to  6 0 0  fee t  on  t igh te r  soils.

A d d i t i o n a l  su g g e s t io n s  c o n c e rn in g  ir r iga tion  m ig h t  w ell  in ­
c lu d e  th e  use of  a soil p r o b e  for  d e te r m in in g  w h e n  the  field has  r e ­
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ce ived  sufficient w a te r .  T h is  in s t ru m e n t  is n o th in g  m o r e  th a n  a  
sm a l l -d ia m e te r  p o in te d  m e ta l  r o d  a b o u t  4 fee t  lo n g  u sed  to  p u sh  
ver t ical ly  in to  the  soil. In s a tu ra te d  soil this is easily  d o n e ;  in d r y  
soil it requ ires  d r iv in g  w ith  a  s ledge .  Soil th a t  c a n  b e  h a n d - p r o b e d  
to 4 fee t  is s a tu ra te d  to  th a t  d e p th ,  has  r e c e iv e d  sufficient w a te r ,  
an d  the  h e a d  sh o u ld  b e  c h a n g e d .  W a te r  a p p l ie d  b e y o n d  this p o in t  
m a y  b e  lost to  the  a l fa lfa  th ro u g h  p e rc o la t io n  in to  the  w a te r  tab le .  
A lfa l fa  in d r y  soil is m o r e  easily  k il led  b y  c o ld  w e a th e r  d u r in g  th e  
w in te r  th a n  a l fa lfa  in m o is t  soil. W in te r -k i l l in g  o f  w in te r h a r d y  
var ie t ie s  in C o lo r a d o  can  b e  la rge ly  e l im in a te d  b y  h a v in g  th e  soil 
m ois t  th r o u g h o u t  the  w in ter.

N o  e x a c t  t im e is r e c o m m e n d e d  fo r  irr igating ,  b u t  in g e n e ra l  it 
is b es t  to  i r r iga te  as la te  as poss ib le  b e f o r e  m o w in g  a n d  ag a in  a f te r  
s tack ing  o n ly  if the  w a te r  is n e e d e d .  I rr iga t ions  s h o u ld  p r e c e d e  
the  cu t t in g  d a t e  b y  sufficient t im e to  a l lo w  th e  su r fa ce  o f  the  soil to 
dry . T h e  a p p e a r a n c e  of th e  c ro p  is a  g o o d  in d ic a to r .  L ig h t-g re e n  
co lo r  ind ica tes  th a t  the  c ro p  is in no  im m e d ia te  n e e d  of w a te r .

N e w  se ed in g s  p la n te d  a lo n e  or  w ith  a c o m p a n io n  c r o p  a re  lost 
m o re  f re q u en t ly  b ec a u s e  of  d r o u g h t  th a n  an y  o th e r  cause .  T h e y  
sh o u ld  b e  w a tc h e d  a n d  i r r ig a te d  as o f ten  as nec es sa ry  to  k e e p  the  
a lfa lfa  p la n ts  in co n t in u o u s  g ro w th .  A f t e r  the  first y e a r  th e  p la n ts  
can  w i th s ta n d  long  p e r io d s  of d r o u g h t  a n d  live, b u t  d u r in g  th e  first 
su m m e r  d r o u g h ty  co n d i t io n s  m a y  kill all p la n ts  o r  e n o u g h  of  th e m  
to cause  a thin s ta n d  th a t  will req u ire  p lo w in g  up  a f te r  1 or  2 y ea rs  
of cu t t ing  for  hay.

Cultivation
E x p e r im e n ts  a t  the  A rk a n s a s  V a l le y  su b s ta t io n  a t  R o c k y  F o r d  

c o n d u c te d  fo r  severa l  yea rs  (10)  in d ic a te d  th a t  cu l t iv a t io n  of  h ay  
fields of  a l fa lfa  d id  n o t  pay . C u l t iv a t io n  m ig h t  b e  benef ic ia l  to  
loosen  b a k e d  soil o r  to  kill w e e d s  in a  th in  s ta n d  w hich  is still th ick  
en o u g h  to  use for  hay. S uch  co n d i t ions ,  h o w ev e r ,  a re  n o t  g e n e ra l  
in C o lo r a d o  a l fa l fa -h ay  fields. F o r  seed  p r o d u c t io n  w h e r e  s t a n d s  
a re  p u rp o se ly  th in  or  th e  c ro p  is p la n te d  in w id e ly  s p a c e d  ro w s  
( a b o u t  3 fee t  a p a r t ) ,  o n e  cu l t iva tion ,  o r  m o r e  if n e e d e d  to  kill 
w eeds  a n d  se ed l ing  a l fa lfa  p lan ts ,  o rd in a r i ly  is p ro f i tab le .

Reseeding1 in Thin Stands
P la n t in g  se e d  in to  e s tab l ish ed  fields to  th icken  th e  s ta n d  u s ­

ually  resu lts  in w a s te d  effort  a n d  w a s te d  seed .  If th e  s t a n d  is too  
p o o r  for  h a y  p ro d u c t io n ,  it is b es t  to  p r e p a r e  the  la n d  fo r  a  n e w  
seed ing . F ie ld s  3 or  4 y e a rs  o ld  th a t  o r ig ina lly  w e re  th ick  b u t  h a v e  
th inned  b e c a u s e  of d ise ase  sh o u ld  b e  p lo w e d  a n d  p la n te d  se v e ra l  
yea rs  to  o th e r  c ro p s  b e f o r e  r e p la n t in g  to  a lfa lfa .
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Manure and Fertilizers
S u g g es t io n s  c o n c e rn in g  use  of  m a n u r e  w e re  m a d e  in th e  sec­

tion  " A l f a l f a  in th e  R o t a t i o n . ” A n  a v e r a g e  of 4 to  6 to n s  of  m a n u re  
p e r  ac re  p e r  y e a r  d u r in g  th e  tim e th e  la n d  is n o t  in a l fa l fa  is n e e d ­
e d  to  m a in ta in  soil fertili ty . T h is  is b e s t  a p p l ie d  in o n e  16- ton  or 
tw o  8- ton  ap p l ica t io n s ,  p r e f e r a b ly  on the  ca sh  c rops .  S o m e  of  the  
i r r ig a te d  soils a r e  n o w  d ef ic ien t  in a v a i la b le  p h o s p h o r u s  (fig. 4 ) ,  
a n d  in c re a se d  g r o w th  of a l fa l fa  a n d  o th e r  c ro p s  is n o te d  f ro m  a p ­
p l ic a t io n s  of  100 to  200 p o u n d s  p e r  ac re  of  t r e b le  s u p e rp h o s p h a te ,  
e v e n  w h e n  m a n u re  is a p p l ie d .  T h e  p h o s p h a te  can  b e  a p p l ie d  b e ­
fo re  b e e ts  o r  o th e r  cash  c ro p s  a n d  its c a r ry -o v e r  effects  will still b e  
n o t e d  in the  alfa lfa .

In m a n y  C o l o r a d o  soils th e  a p p l ic a t io n  of  p h o s p h a te  fertilizers 
d e t e r m in e s  success  or  fa i lu re  in g ro w in g  an  a l fa lfa  h a y  c ro p .  S ince 
m a n y  f a rm s  a re  n o t  defic ien t ,  it is n o t  a d v i s a b le  to  a p p ly  p h o s p h a te  
to  an  en t i re  field un less  it is k n o w n  th a t  it is n e e d e d .  A  fa rm  or 
f ield  m a y  b e  c h e c k e d  fo r  p h o s p h o r u s  def ic iency  b y  a p p ly in g  t re b le  
s u p e r p h o s p h a te  b e f o r e  p la n t in g  t im e in s t r ip s  a n d  n o t in g  w h e th e r  
o r  n o t  th e  t r e a te d  a r e a s  a re  b e t t e r  th a n  the  u n t r e a te d .  T h e  p h o s ­
p h a t e  s h o u ld  b e  p la c e d  r a t h e r  d e e p ly  in th e  soil ( 4  to 6 inches a t  
l e a s t ) .  S u r fa c e  a p p l ic a t io n  is n o t  sa t is fac to ry .

Time of Cutting
A lf a l f a  s h o u ld  b e  cu t  fo r  h ay  w h e n  in the  o n e - te n th  to  one-  

fo u r th  b lo o m  s tage.  If the  b lo ss o m s  a re  scarce , as  h a p p e n s  in som e 
seasons ,  th e  c r o p  sh o u ld  b e  cu t  w h e n  th e  n e w  b asa l  sh o o ts  sh o w  in 
th e  c row n .  A lf a l f a  cu t  a t  this  s ta g e  ca n  b e  cu re d  in to  a lea fy  h ay  
h igh  in f e e d in g  va lue .  L a t e r  cu t t in g  resu lts  in a  h a y  w ith  co a rse r  
s tem s,  fe w e r  leaves,  a n d  lo w e r  d igestib ili ty .  F ou r,  th ree ,  a n d  two 
cu t t in g s  a  y e a r  can  b e  ta k e n  in sections  of  the  S ta te  w ith  long, m e d ­
ium, a n d  s h o r t  g ro w in g  seasons  if the  p r in c ip les  ju s t  m e n t io n e d  a re  
fo l lo w ed .  T h e  last cu t t in g  in the  fall s h o u ld  b e  ta k e n  a b o u t  the 
a v e r a g e  d a t e  of the  first k ill ing  f ro s t  to  e l im in a te  d a n g e r  of f re ez ­
ing, b e f o r e  cu t t in g  a n d  to  a l lo w  so m e  t im e  fo r  th e  p la n ts  to  r e n e w  
g r o w th  b e f o r e  w in te r .  T h e r e  is less d a n g e r  o f  w in te r  in ju ry  if the  
p la n ts  m a k e  s o m e  g r o w th  b e f o r e  c o ld  w e a th e r  s to p s  all g row th .

S tu d ie s  a re  in p ro g re s s  a t  F o r t  C o ll ins  to  d e t e r m in e  th e  p r a c ­
ticab i l i ty  o f  c u t t in g  a l fa lfa  in p r e b lo o m  s ta g es  to  p r o d u c e  h ig h -p ro -  
tein, lo w -c ru d e - f ib e r  fo ra g e  fo r  f e e d in g  a n d  fo r  m illing  of  a l fa lfa  
lea f  m e a l .  A t  F o r t  C o ll ins  the  n o r m a l  d a t e s  o f  cu t t in g  a re  J u n e  15, 
Ju ly  25,  a n d  S e p te m b e r  15. T a k in g  fou r  cu t t in g s  of p r e b lo o m  h ay  
on  or  a b o u t  J u n e  1, Ju ly  5, A u g u s t  5, a n d  S e p te m b e r  15 in 1939 
a n d  19 4 0  r e d u c e d  the  a v e r a g e  y ie ld  of p ro te in  f ro m  0 .8 7  ton  to  
0 .6 8  ton  a n d  the  a v e r a g e  y ie ld  of  h a y  f ro m  4 .9 3  to n s  a n  a c re  to
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a b o u t  3 .3 0  tons. T h e  p ro te in  in th ree -c u t t in g  h ay  w as 16.2, 17.8, 
a n d  2 0 .4  p e rc e n t  for first, se co n d ,  a n d  th ird  cu ttings,  respec t ive ly ,  
a n d  2 2 .8 ,  2 3 .1 ,  18.6, a n d  2 1 .0  p e rc e n t  fo r  the  first, se co n d ,  th ird  
an d  fou r th  cu t t ings  of fou r-cu t t ing  hay. F o r  th ree -c u t t in g  h ay  c r u d e  
fiber w as  33 .9 ,  33 .6 ,  a n d  30 .6  p e rc e n t  for the  first, se co n d ,  an d  
th ird  cuttings,  while  for  fou r-cu t t ing  h ay  it w as  2 6 .7 ,  2 4 .7 ,  2 7.4, 
an d  2 6 .3  p e rc e n t  for  the  first, second ,  th ird ,  a n d  fo u r th  cu t t ings ,  
respec tive ly .  T h e  f re q u en t ly  cu t  p lo ts  g ra d u a l ly  b e c a m e  w e e d y

F l i s u r e  4 . ---- A n  a l f a l f a  stand 6 weeks old. Areas 1, 2, and  3 ,  w e r e  t r e a t e d  w i t h
tr e b le  s u p e r p h o s p h a t e . T h e  o t h e r s  re c e iv e d  no  p h o s p h a t e .  Ap p l i c a t i o n o f  
tre b le  s u p e r p h o s p h a t e  is b e n e fic ia l  to a l f a l f a  on p h o s p h a t e  deficient  s o i l .

an d  so m e  cu t t ings  c o n ta in e d  as m u c h  as 50 p e rc e n t  fox ta il  ( Setaria
s p p . ) * Since yields of hay were reduced by 33 percent, the 
grower will need considerable premium for cutting hay in pre­
bloom stages.

Quality of Hay
Q u al i ty  a n d  feed  value  in a lfa lfa  h ay  a re  so c losely  asso c ia te d  

tha t  they  a re  o f ten  th o u g h t  o f  as th e  sa m e thing. T h e y  m a y  be  
e s t im a te d  for  m o s t  p u rp o se s  f ro m  the  fo llow ing  f ac to rs :  ( 1 )  s ta g e  
of m a tu r i ty  w h en  cut, ( 2 )  p e r c e n ta g e  of  leaves,  ( 3 )  a m o u n t  of n a t ­
ural g reen  co lo r ,  ( 4 )  a m o u n t  of fo re ign  m a te r ia l .  ( 5 )  a m o u n t  of 
spo ilage ,  ( 6 )  size a n d  p liab ili ty  of stem s, a n d  ( 7 )  a ro m a .  A l f a l ­
fa cu t  in the  s tage  r e c o m m e n d e d  in the  section  “T im e  of C u t t in g "  
will b e  of exce l len t  qual i ty  if c u re d  a n d  h a n d le d  to  sa v e  the  leaves,  
to re ta in  the  n a tu ra l  g ree n  co lor,  to  k e e p  it f ree  of d u s t  a n d  o th e r  
fo re ign  m a t te r ,  a n d  p r e v e n t  m o ld s  d u r in g  s to rag e .  M e th o d s  of 
h a n d l in g  h ay  sh o u ld  b e  a d ju s te d  to m e e t  these  r e q u i r e m e n ts  for 
rea so n s  d iscussed  in the  fo llow ing  p a r a g ra p h .
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F r o m  a  c h e m ic a l  s ta n d p o in t ,  qua l i ty  re fe r s  to  the  a m o u n ts  of 
n u t r i t iv e  su b s ta n c e s  in th e  fo ra g e  th a t  will b e  s u p p l ie d  to  an im als .  
B r o a d ly  th e se  a re  p ro te in ,  c a r b o h y d r a te ,  m inera ls ,  a n d  v itam ins .  
G o o d  a l fa l f a  h a y  will c o n ta in  50  p e r c e n t  leaves.  T h e  le av e s  c o n ­
ta in  2 / 3  o r  m o r e  of  th e  to ta l  p r o te in  of  th e  h a y  as well as be ing  
h ig h e r  t h a n  th e  s te m s  in ca lc ium , p h o sp h o ru s ,  a n d  v i tam ins .  T h e  
a p p a r e n t  d iges t ib i l i ty  o f  the  p ro te in  a n d  c r u d e  f iber  is h ig h e r  in the  
le a v e s  th a n  in th e  stem s. In o n e  e x p e r im e n t  w ith  s h e e p  (21)  le aves  
w e r e  th r e e  a n d  o n e -h a l f  t im es  as efficient as s te m s  in s u p p ly in g  d i ­
g e s t ib le  p ro te in .  A l f a l f a  c o n ta in s  a g o o d  a m o u n t  o f  v i ta m in  A  (4)  
w h ic h  d im in ish e s  in q u a n t i ty  w ith  d e la y  in cutting ,  loss o f  leaves, 
e x p o s u re  to  ra in y  w e a th e r ,  a n d  m o ld s  in s to rage .  These facts  
sh o w  w h y  b r ig h t-g re e n ,  leafy  h a y  is the  bes t  to  feed  a n d  w h y  a t  
t im es  it sells fo r  tw ice  as  m u c h  as  th e  p o o re s t  hay  so ld  in th e  la rge 
h ay  m a r k e t s  o f  th e  U n i te d  S ta te s  (16) .

Bright Green Hay
F o r  b r ig h t-g re e n ,  lea fy  hay , a l fa lfa  sh o u ld  b e  cu t  in the  early  

b lo o m  s ta g e  o r  ju s t  b e f o r e  th e  n ew  b asa l  sh o o ts  a p p e a r  It shou ld  
b e  a l lo w e d  to  c u re  p a r t i a l ly  in th e  sw ath ,  b u t  it sh o u ld  b e  r a k e d  in ­
to  w in d r o w s  b e f o r e  it is d r y  e n o u g h  to  lose the  leaves.  T h e  r e ­
m a in d e r  o f  th e  cu r in g  m a y  b e  d o n e  in the  w in d r o w  or in cocks, d e ­
p e n d i n g  u p o n  s u b s e q u e n t  o p e ra t io n s .  T h e  h ay  m a y  b e  s ta ck e d  
f ro m  th e  w in d r o w  o r  co ck s  using  sw eeps,  slings, o r  o th e r  c o n v e y ­
ances .  A  leafier ,  c le a n e r  h a y  usua lly  resu lts  f ro m  sling s tack ing  
th a n  f ro m  sw e e p  s tack ing ,  a l th o u g h  the  fo rm e r  m e th o d  is m o r e  l a ­
bo r io u s .  W i n d r o w  b a l in g  is a c o m p a r a t iv e ly  n e w  p rac t ice  w h ich  
m a y  so lv e  se rious  la b o r  s h o r ta g e  p r o b le m s  d u r in g  th e  h ay in g  p e r io d  
(fig. 5 ) .  H a y  fo r  b a l in g  s h o u ld  b e  a l it tle d r ie r  th a n  h a y  for  s t a c k ­
ing. S tack ing ,  s to r ing ,  o r  b a l in g  h a y  too  w e t  resu lts  in sp o i lag e  b y  
m o ld s  a n d  hea t in g .  H a y  is sa fe  to  s tack  if th e  s tem s c ra c k  a n d  
c ra c k le  on  tw ist ing ,  b u t  to o  w e t  if th e  o u ts id e  layer  of the  s tem  
p ee ls  w h e n  s c ra tc h e d  w ith  th e  th u m b n a il .

Salt
S alt  is so m e t im e s  a d d e d  to  h ay  d u r in g  s ta ck in g  b ec a u s e  it is 

s u p p o s e d  to  a id  in th e  cu r ing  a n d  r e d u c e  the  d a n g e r  o f  hea ting .  
E x p e r im e n ts  (16)  sh o w  th a t  th e  a m o u n ts  o f  sa l t  nec es sa ry  to  p r e ­
v e n t  m o ld  a n d  h e a t in g  a r e  so g r e a t  th a t  the  h a y  is r e n d e r e d  u n p a l a ­
ta b le .  T w e n ty  to  30  p o u n d s  a ton  m a y  m a k e  the  h ay  m o r e  p a l a ­
tab le ,  b u t  it will n o t  p r e v e n t  h e a t in g  or m o ld in g .

Brown Hay
B ro w n  h a y  is m a d e  b y  s tack ing  th e  h a y  b e f o r e  it is sufficiently 

c u re d  to  p r o d u c e  b r ig h t  g ree n  h a y  a n d  too  d r y  to  p r o d u c e  silage. 
T h e  on ly  t im e  it s h o u ld  b e  m a d e  is w h e n  the  w e a th e r  is to o  h u m id
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to cu re  the  h ay  th o ro u g h ly .  B row n  hay  is v e ry  p a la ta b le ,  b u t  it is 
of low er  to ta l  fee d in g  v a lu e  th a n  w ell-cu red  h ay  b ec a u s e  of g r e a t ­
er s tack  losses f ro m  h e a t  d u r in g  curing.  A  s tack  of b ro w n  hay  w as 
p r o d u c e d  on the  A g r o n o m y  F a r m  a t  F o r t  C o ll ins  in 1938  b ec au se  
of h u m id  w e a th e r  d u r in g  the  cu r ing  p e r io d  for  the  first cu t t ing .  T h e  
m o is tu re  d u r in g  s tack ing  w as a b o u t  40  p e rc en t ,  a n d  tw o-fif ths  of 
the d r y  w eigh t of the  h ay  w as  lost, a loss m a n y  tim es  th a t  e x p e c te d

F i g u r e  3.— B a lin g w ith  a w i n d r o w  ba le r .

in cur ing  b r ig h t  g reen  hay. Besides t r e m e n d o u s  losses in d r y  m a t ­
ter ( 4 0  p e rc e n t  is the  a v e r a g e  a m o u n t ) ,  th e re  is d a n g e r  o f  fire 
f rom  s p o n ta n e o u s  co m b u s t io n ,  a neglig ib le fac to r  in the  p ro d u c t io n  
of b r ig h t  g reen  hay.

G rass-A lfalfa  M ixtures
G ra ss-a lfa lfa  m ix tu re s  a re  so m e tim es  g ro w n  b ec a u s e  it is b e ­

lieved  th a t  b e t te r  qua l i ty  hay  is p ro d u c e d .  A t  F o r t  C o ll ins  an d  
F ort Lewis ( 2 6 )  a lfa lfa  a lo n e  a n d  a lfa lfa  w ith  b r o m e g r a s s  or  o r c h ­
a rd  g rass  y ie ld e d  a p p r o x im a te ly  equa l  a m o u n ts  o f  h ay  p e r  acre. 
The p ro te in  in the  first cu t t ing  of m ixed  h ay  a v e r a g e d  less th a n  a l ­
falfa hay  b ecause  the  grass  w as low er  in this con s t i tu e n t .  In p r o ­
tein the  se co n d  a n d  th ird  cu t t ings  of  pu re  a l fa lfa  a n d  m ix e d  hay  
an a ly z e d  n ea r ly  the  sam e. A ll cu t t ings  of p u re  a l fa lfa  w ere  h igher  
in ca lc ium  than  the  m ix e d  hay, b ec au se  the g rass  c o n ta in e d  a p p r o x i ­
m a te ly  half  as m u c h  ca lc ium  as the  alfalfa. P h o s p h o ru s  c o n te n t  of 
the  hay  w as n o t  g rea t ly  in f luenced .

Yield and  Q uality  of C uttings

A t F o r t  C o ll ins  the  first, se co n d ,  and  th ird  cu t t ings  a m o u n t  to  
a b o u t  45 pe rc en t ,  30 pe rc en t ,  a n d  25 p e rc e n t  of the  to ta l  yie ld  
(17) .  In m o s t  a re as  of C o lo ra d o ,  y ie ld  is g re a te s t  for the  first c u t ­
ting a n d  d im in ishes  with  the  se co n d ,  third, a n d  fo u r th  cu t t ings .  In 
1939 a n d  1940  a t  F o r t  C o ll ins  a l fa lfa  with all its leaves  a v e r a g e d  
16.2 p e rc en t ,  17.8 p e rc en t ,  a n d  2 0 .4  p e rc e n t  p ro te in  fo r  th e  first,
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se co n d ,  a n d  th i rd  cu t tings,  r e spec t ive ly ,  a n d  fo r  c o r r e s p o n d in g  c u t ­
tings 3 3 .9  p e rc e n t ,  3 3 .6  p e rc en t ,  a n d  3 0 .6  p e rc e n t  c r u d e  fiber. 
T h e  p h o s p h a te  c o n te n t  w as  0 .3 5  p e r c e n t  P 2 0 5 for the  first c rop ,  
0 .4 0  p e r c e n t  fo r  the  s e c o n d ,  a n d  0 .5 2  p e r c e n t  fo r  th e  th ird  on  u n ­
fer t i l ized  l a n d  s l igh tly  def ic ien t  in a v a i la b le  p h o sp h o ru s .  O n  ph o s-  
p h a t e d  p lo ts  the  P 2 0 5 c o n te n t  w a s  0 .4 7  p e r c e n t  fo r  the  first c ro p  
a n d  0 .5  I fo r  th e  s e c o n d  c rop .  N o d a t a  a re  a v a i la b le  for  th e  th ird  
c r o p  on  p h o s p h a te d  p lo ts .  T h e s e  d a t a  in d ic a te  th a t  f e e d in g  v a lu e  
or q u a l i ty  o f  a l fa l fa  h a y  c u re d  w i th o u t  loss of leaves  is h ig h es t  fo r  
th i r d ;  lo w es t  fo r  first; a n d  in te r m e d ia te  fo r  s e c o n d -c u t t in g  hay. 
Loss of  le a v e s  or  w e a th e r in g  or  s tage  of m a tu r i ty  m a y  c h a n g e  the  
v a lu e  of  a n y  o n e  cu t t ing .

Alfalfa Varieties for Hay
Yields at Fort Collins

T h e  h a y  y ie ld s  of  21 var ie t ie s  of a l fa lfa  g ro w n  a t  F o r t  Collins  
a re  c o m p a r e d  in ta b le  2. S ev e ra l  v a r ie t ie s  o r  s t ra in s  h a v e  y ie ld e d  
well in th e se  tests. T h o s e  v a r ie t ie s  p ro d u c in g  a b o u t  th e  s a m e  
a m o u n t s  o f  h a y  as M e e k e r  Baltic a n d  p r o d u c t iv e  C o lo ra d o  C o m m o n  
w e r e :  G r im m ,  H a r d is ta n ,  L a d a k ,  a n d  m o s t  n o r th e r n  g ro w n  c o m ­
m o n s  such  as N e b ra sk a ,  M o n ta n a ,  a n d  Id ah o .  T h e s e  var ie t ie s  a n d  
s tra in s  a re  su g g e s te d  fo r  g ro w in g  in m o s t  sections  of  th e  S ta te .  
T h o s e  v ar ie t ie s  o r  s tra in s  p ro d u c in g  less h ay  th a n  M e e k e r  B altic  o r  
p r o d u c t iv e  C o l o r a d o  C o m m o n  w e re  m o s t ly  of  s o u th e rn  a n d  f o r ­
e ign  or ig in  a n d  w e r e :  H a r d ig a n ,  O n ta r io  v a r ie g a te d ,  T u r k e ­
s tan ,  A r i z o n a  C o m m o n ,  U ta h  C o m m o n ,  D a k o ta  12, A r g e n ­
tine, a n d  C h i lea n .  Since Colorado annually produces about 
enough alfalfa seed for its own needs of the adapted and pro­
ductive strains such as Meeker Baltic, Grimm, Ladak, and 
Colorado Common, it appears that growers should buy this 
seed in preference to imported and southern strains which 
may be lower in yield and winterhardiness.
Yields at Fort Lewis (Table 3)

A t  F o r t  L ew is  w h e re  th e  a l t i tu d e  is 7 ,6 1 0  fee t  a n d  the  season  
lim its  g r o w th  to  tw o  cu t t in g s  a year ,  L a d a k  w as  th e  m o s t  p r o d u c ­
tive. G r im m ,  Baltic, a n d  C o l o r a d o  C o m m o n  all a v e r a g e d  g o o d  
a m o u n ts  of h ay  ea ch  y e a r  a n d  a re  su g g e s ted  for  g ro w in g  in th is  o r  
s im ila r  a r e a s  w h e n  L a d a k  is n o t  used .  H a rd is ta n  d id  n o t  y ie ld  
well in this e x p e r im e n t .

Yields at Rocky Ford (Table 4 )
T h e  g ro w in g  se aso n  in th e  A rk a n s a s  V a l le y  is long  e n o u g h  to  

p e r m i t  ta k in g  th re e  or  fou r  cu t t ings  of  h ay  a  year .  S o m e  g ro w e rs  
ta k e  th ree ,  o th e rs  four,  w h ile  o th e rs  v a r y  f ro m  th re e  to  fou r  a  year .



T a b l e  2.— The yield of hay of varieties of alfalfa grown at Fort Collins, Colo., 1930-41.

T o n s  p e r  a c r e  o f  o v e n - d r y  h a y

Y ie l d  in  %  of

3 y e a r s  3 y e a r s  4 y e a r s  3 y e a r s  3 y e a r s  4 y e a r s  3 y e a r s  3 y e a r s  2 y e a r s  Y e a r s  Colo .  M e e k e r  
1930-32 1930-32 1931-34 1934-36 1934-36 1936-39 1937-39 1938-40 1940-41 g r o w n  C o m m o n  B a l t i c

M e e k e r  B a l t i c  5.45
G r i m m  5.28
H a r d i s t a n  -------
C o s s a c k  4.96
D a d a k  4.87
B a l t i c  -------
H a r d i g a n  4.89
O n t a r i o  v a r i e g a t e d  4.82
T u r k e s t a n  4.28
C o l o r a d o  C o m m o n  5.32
K a n s a s  C o m m o n -------
X. M e x i c o  C o m m o n -------
N e b r a s k a  C o m m o n  -------
M o n t a n a  C o m m o n  -------
I d a h o  C o m m o n  -------
A r i z o n a  C o m m o n  -------
U t a h  C o m m o n  -------
D a k o t a  12 -------
A r g e n t i n e  -------
C h i l e a n  -------
O r e s t a n  -------

5.04
4.88
5.07

5.21
5.19

4.59
4.57
4.50

5.41
5.24
5.33

5.02

5.97
5.42
5.59
5.77
5.72
5.37

5.90

5.27
5.43
5.62
5.19
5.64

5.13

4.33

4.56
5.00
4.82
4.84
4.92

4.36 4.72 5.60
4.09 4.50 —
4.34 4.77 5.36

4.20 4.60

—

4.54 4.70

—

------  -------  -------  5.29

18 102
16 99
15 —

6 93
12 92

3 —
3 92
3 91

10 89
13 100
10 99
10 98
16 101

3 103
3 103
3 94
7 91
3 91
7 89
7 85
2 —

100
95
97 
94
96 
90 
90 
88 
78
98

101

93

94
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A c c o rd in g ly ,  e ig h t  v a r ie t ie s  n o w  u n d e r  test a t  R o c k y  F o rd  a re  b e ­
ing cu t  th re e  a n d  four tim es  a year .  O n ly  1 y e a r  s resu lts  a re  a v a i l ­
ab le ,  b u t  they  in d ic a te  th a t  L a d a k  is th e  bes t  th ree -c u t t in g  va r ie ty  
a n d  M e e k e r  Baltic  the  bes t  fo u r-cu t t in g  var ie ty .  B ecause L a d a k  is 
s low  to  s ta r t  n e w  g r o w th  a f te r  cu t t ing ,  its use sh o u ld  be  l im ited  to 
th re e  cu t t ings ,  a n d  on ly  q u ic k -re c o v e r in g  s tra in s  such  as M e e k e r  
Baltic, G r im m ,  a n d  ce r ta in  p r o d u c t iv e  c o m m o n s  sh o u ld  be used  for  
four  cu t t ings .  H a r d i s t a n  a n d  O re s ta n  a p p e a r  to  b e  the  least p r o ­
d u c t iv e  of  th e  e igh t  var ie t ie s ,  a l th o u g h  final conc lus ions  m us t  b e  
w i th h e ld  fo r  2 or  3 m o r e  years .

F i g u r e  <».— M a n y  s t r a i n s  o f  a l f a l f a  a r e  t e s te d  at F o r t  C o l l i n s . T h e  p ic t u r e  
s h o w s  n u r s e r y  r o w s  o f  55  s t r a i n s  f r o m  m a n y  s o u r c e s  u n d e r  p r e l i m i n a r y  
e v a l u a t i o n  a n d  e l i m in a t io n .  T h e  b e t t e r  s o r t s  a r e  t e s ted later  in l a r g e r  
p l o t s .

Y ields a t A k ro n  (T a b le  5 )
A t  A k r o n  a n d  in s im ilar  d r y - la n d  a re a s  of  C o lo ra d o  a ton  or  

m o r e  o f  a l fa l fa  h ay  p e r  a c re  in m o s t  y e a rs  can  be  p r o d u c e d  on  low 
g r o u n d  rec e iv in g  runo ff  w a te r  f ro m  s u r ro u n d in g  h ighe r  g ro und .  O n  
the  h igh  g r o u n d  it is n o t  successful b ec au se  of to o  little w ater .  
W h e r e  it can  be  g ro w n  it fu rn ishes  p a s tu ra g e  or  h ay  high in n u tr i ­
t iona l  e l e m e n ts  (p ro te in s ,  m inera ls ,  a n d  v i ta m in s ) .  D ry  lands  m a y  
be low  in a m o u n t  o f  a n n u a l  h ay  a n d  p a s tu re  c rops .  D uring  th e  6- 
y e a r  p e r io d ,  1 9 3 3 -3 8 ,  a l fa lfa  p lo ts  on la n d  rece iv ing  runoff  a t  A k ­
ron  a v e r a g e d  1.12 to n s  of hay  p e r  acre. T h e  a n n u a l  y ields va r ied  
f ro m  n o th in g  in 1937  to  1 .99 to n s  in 1933 . L a d a k  and  M e e k e r  
Baltic  w e re  the  h ighes t  y ie ld in g  var ie t ie s  in this exp e r im en t .

L ongevity  of A lfa lfa  V arieties
T h e  ch ie f  rea so n s  for  loss of a lfa lfa  s ta n d s  in C o lo ra d o  a re  

k ill ing f ro m  c o ld  or  bac te r ia l  wilt.  W in te rk i l l in g  can  b e  o v e rc o m e  
by  g r o w in g  w in te r - h a r d y  var ie t ie s  such  as M e e k e r  Baltic, L a d a k ,
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T a bl e 3.—The yield of hay of varieties of alfalfa grown at 
Fort Lewis, Colo., 1937-40.*

T o n s  p e r a c r e  o f  a i r - d r y h a y

4 - j e a r  a v e r a 8  ̂ A n n u a l  t o t a l s

V a r i e t y
1s t

c u t t i n g
2n d

c u t t i n g T o t a l 1937 1938 1939 1940

L a d a k 2.98 2.14 5.12 4.47 5.68 4.63 5.70
G r i m m 2. To 2.00 4.81 4.13 5.36 4.33 5.42
G r i m m  M a s l e m 2 7 3 2.05 4.78 4.16 5.28 4.29 5.41
B a l t i c 2.72 1.94 4.66 3.81 5.47 4.14 5.22
C o l o r a d o  C o m m o n 2.70 1.93 4.63 3.88 5.03 4.60 5.00
H a r d i s t a n 2.40 1.S3 4.29 3.73 4.59 4.12 4.74
A v e r a g e 0 - 0 1.99 4.71 4.03 5.24 4.35 5.25

* T h i s  e x p e r i m e n t  w a s  
C o l o r a d o  A g r i c u l t u r a l

c o n d u c t e d
E x p e r i m e n t

b y  D w i g h t  K o o n c e ,  
S t a t i o n .

ass*. c i a t e a g r o n o m i s t ,

G rim m , H a rd is ta n ,  a n d  n o r th e r n  co m m o n s .  A f t e r  3 to  4 y e a rs  of 
cu t t ing  for  hay, m o s t  p la n ts  o f  va r ie t ie s  su scep t ib le  to b a c te r ia l  wilt 
are  d e a d  a n d  th e  s ta n d  is to o  th in  for  fu r th e r  use. T h e  v a r ie t ie s  
H a r d i s t a n  a n d  O re s ta n  are  sufficiently re s is tan t  to a l fa lfa  w ilt  to  r e ­
m a in  p r o d u c t iv e  2 or 3 y ea rs  lo n g e r  th a n  o thers .  M e e k e r  Baltic, 
G r im m , C ossack , a n d  m o s t  c o m m o n s  a re  th e  m o s t  w il t - su scep t ib le  
varie ties. L a d a k  is slightly  res is tan t  b u t  less so th a n  H a r d i s t a n  a n d  
O re s ta n .

Characteristics of Superior Varieties (Table 6)
T h e  y ie ld s  of the  r e c o m m e n d e d  var ie t ie s  w e re  n e a r ly  eq u a l  in 

so m e  cases  so th a t  o th e r  ch a rac te r is t ic s  m u s t  b e  ta k e n  in to  a c c o u n t

T a bl e 4.—The yield of hay of varieties of alfalfa grown at 
R ocky Ford, Colo., 1941.*

T o n s  p e r  a c r e  o f  o v e n - d r y  h a y  in  1941

V a r i e t y
T h r e e c u t  t in g s F o u r c u t t i n g s Av.  t o t a l s  

f o r  3 a n d  4 
c u t t i n g s1st 2d 3d T o t a l 1 s t 2d 3d 4 t h T o t a l

M e e k e r  B a l t i c 1.56 1.29 (i.91 3.7 6 1.69 1.38 0.87 0.6 6 4.60 4.18'
G r i m m 1.7 3 1.17 0,94 3.84 1.39 1.12 0.S1 0.46 3.7 S 3.81.
L a d a k 2.15 1.40 0.82 4.37 1.9 9 1.41 (i.73 0.21 4.34 4.36
H a r d i s t a n 1.51 1.30 0.90 3.71 1.46 1.02 0.91 0.49 3.88 3.80
U r e s t a n 1.57 1.12 0.7S 3.47 1.48 1.01 0.79 0.4 3 3.71 3.59
Colo .  C o m m o n 1.24 1.15 0.9 4 3.3 3 1.37 1.01 0.95 ((.55 3.88 3.60
N e b r .  C o m m o n 1.34 1.11 . 0.98 3.4 3 1.41 1.11. 0. S 8 0.64 4.04 3.74
A r g e n t i n e 1.40 1.28 1.0 8 3.76 1.34 1.04 0.S9 0.5 6 3.83 3.80

A v e r a g e 1.56 1.23 0.9 2 -3.71 1.52 1.14 0.83 i(.50 4.01 3.86

* A g r o n o m y  S e c t i o n a n d A r k a n s a s Va l l e y S u b s t a t i o n , H e r m a n F a u b e r  in.
c h a r g e , c o o p e r a t i n g -.
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T a b l e 5.—The yield of hay of varieties of alfalfa grown at 
Akron, Colo., 1933-38.*

V a r i e t y 1933 1934 1 9 3 5 | 1936 19 3 7 § 1938 A v e r a g e

G r i m m  ( M o f f a t Co.) 0.98 0.90 1.85 0.85 0 1.23 0.97
G r i m m  ( G r a n d J u n c t i o n ) 0.95 1.00 1.S3 0.80 0 2.38 1.16
M e e k e r  B a l t i c 1.05 1.40 2.08 0.98 0 1.95 1.24
L a d a k 0.90 0.9S 2.35 1.00 0 2.40 1.27
C o l o r a d o  C o m m o n 0.72 0.80 1.85 0.83 0 1.43 0.94
A v e r a g e 0.92 1.02 1.99 0.S9 0 l.SS 1.12

f T w o  c u t t i n g ’s in  1935

§No f l o o d i n g  in  1937; c r o p  to o  s h o r t  to  c u t  a n d  s e v e r e  g r a s s h o p p e i  d a m a g e .

* T h e  II. S. D r y - l a n d  F i e l d  S t a t i o n ,  l o c a t e d  i n  n o r t h e a s t e r n  C o l o r a d o  a t  a n  a l t i ­
t u d e  o f  a b o u t  4,600 f e e t ,  is  o p e r a t e d  b y  t h e  D i v i s i o n  o f  D r y - L a n d  A g r i c u l t u r e  
o f  t h e  U. S. D e p t ,  o f  A g r i c u l t u r e ,  in  f u l l  c o o p e r a t i o n  w i t h  t h e  C o l o r a d o  A g r i ­
c u l t u r a l  E x p e r i m e n t  S t a t i o n .  T h e  y i e l d s  f o r  t h e  a b o v e  t e s t  w e r e  o b t a i n e d  
f r o m  t h e  a n n u a l  r e p o r t s  o f  t h e  U. S. D r y  L a n d  F i e l d  S t a t i o n ,  A k r o n ,  Colo .  Mr.  
J .  F .  B r a n d o n ,  a s s o c i a t e  a g r o n o m i s t ,  D i v i s i o n  o f  D r y - L a n d  A g r i c u l t u r e ,  U. S. 
D e p a r t m e n t  o f  A g r i c u l t u r e ,  is s u p e r i n t e n d e n t  o f  t h e  F i e l d  S t a t i o n

in se lec ting  the  v a r ie ty  to  g row . E ar l iness  of sp r ing  g row th ,  
a m o u n t  of fall g r o w th  w h e re  fields a re  to  b e  fall p a s tu re d ,  a n d  in ­
h e r e n t  se ed  p r o d u c t iv i ty  w h e re  the  field m a y  b e  cu t fo r  se ed  a p a r t  
o f  th e  time, as well as wilt res is tance ,  a re  ch a rac te r is t ic s  of in terest.

Measuring Hay in the Stack
T h e  to n n a g e  of an  im m e n se  a m o u n t  of C o lo r a d o  h ay  is es ti­

m a te d  in th e  s tack .  T h e  U n i te d  S ta te s  D e p a r t m e n t  of A g ricu l tu re ,  
th r o u g h  the  B u rea u  of A g r ic u l tu ra l  E conom ics ,  ca r r ie d  on  e x p e r i ­
m e n ts  in c o o p e r a t io n  w ith  th e  w e s te rn  s ta te s  for  a series of yea rs  in 
an  e f fo r t  to  g e t  m o r e  a c c u ra te  ru les  fo r  m e a su r in g  h a y  in the  s tack. 
T h e  resu l ts  o f  these  s tud ies  a re  p u b l i s h e d  in L e a f le t  72 of th e  U n i te d  
S ta te s  D e p a r t m e n t  of A g r ic u l tu re  (9) ,  w h ich  g ives rules for  th re e  
ty p e s  of s ta ck s  c o m m o n ly  f o u n d  in this te r r i to ry  (fig. 7 ) .  Q u o te d  
f ro m  p a g e  3 of  L e a f le t  72, these  ru les  a re  as fo llow s:

The three types of stacks with the rule for each type are as 
follows:

For square, flat-topped stacks (0.56 x O) - (0.55 x W) x WL
For high, round-topped stacks (0.52 x O) - (0.46 x W) x WL
For low, round-topped stacks (0.52 x O) - (0.44 x W) x WL

In these rules O equals the over, W equals the width, and L 
equals the length.

Exam ple.—To determine the volum e of a rectangular stack 
of the high, round-topped type that is 20 feet wide, 45 feet over, 
and 50 feet long.
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Volume =  (0.52 
45 

0.52

90
225

23.40
—9.20

14.20
1,000

45) - (0.46 x 20) 
20 

0.46

9.20

(20 x 50).
50

20

1,000

14,200.00 cubic feet in  the stack.

T h e s e  ru les  e s t im a te  c losely  the  n u m b e r  of cubic  fee t  in a 
s tack. T o  ge t  a t  the  n u m b e r  of cub ic  fee t  to  a l lo w  fo r  a  ton ,  th e  
fo llow ing  tab le ,  ta k en  f ro m  p a g e  4, L ea f le t  72, is u se d :

30 to 90 days Over 90 days
Number of cubic feet to
allow for a ton of 485 cubic feet per 470 cubic
alfalfa hay ton feet per ton

T o  o b ta in  the  n u m b e r  of tons  in th e  s ta ck  d iv id e  the  n u m b e r  
of cub ic  fee t  in the  s tack  b y  the  n u m b e r  of cub ic  fee t  to  a l lo w  for  
a ton .  T h e  1 4 ,2 0 0  cub ic  fee t  in the  fo re g o in g  e x a m p le  w o u ld  
b e  d iv id e d  b y  4 8 5  cub ic  fee t w h e re  the  s tack  h a d  s e t t le d  f ro m  30  
to 9 0  days ,  o r  b y  4 7 0  cubic  fee t  if the  s tack  h a d  s e t t le d  fo r  m o r e  
th a n  9 0  days .

to  IS  
Peer

F ig u r e  7 .— T h e s e  th r e e  t y p e s  o f

20 15 20 ZS O S  20 IS

s ta c k s  a r e  ty p ic a l  o f  th e  o b lo n g  s t a c k s  b u ilt  in
d if fe r e n t  p a r ts  o f  th e  U n ite d  S ta te s . T h e  s q u a r e , f la t -t o p p e d  s t a c k s  a r e  
fo u n d  p r in c ip a lly  In th e  S a c r a m e n to  a n d  Sa n  J o a q u in  V a lle y s  o f  C a li fo r n ia ;  
t h e  h ig h , r o u n d -to p p e d  s t a c k s  a rc  c o m m o n  in  th e  in t e r -m o u n ta in  s t a t e s  o f  
U ta h , N e v a d a , a n d  Id a h o ; a n d  th e  lo w , r o u n d -to p p e d  s t a c k s  a r e  th e  ty p e  
b u ilt  in  th e  G re a t P la in s  s t a t e s ,  w h e r e  th e  o v e r s h o t  s t a c k e r  is* u se d .

Uses Other Than Hay
Sillage

A lfa l f a  is n o t  th o u g h t  of as a silage c rop ,  a n d  it is u sua lly  c u r ­
e d  for  h a y  w h e n  w e a th e r  is fa v o ra b le .  H e a d d e n  ( 7 )  in 1 8 9 6  re -



Table 6.— Some agronomic characteristics of varieties of alfalfa, recommended for growing in Colorado

W h e r e  „ ^  „  R e c o v e r y  R e s i s t a n c e  to  S e e dSpring Fall **______
V a r i e t y  r e c o m m e n d e d  Y ie l d  ,?  .. f r o m  s t e m  l e a f  m i l -  s e t -~ , , g r o w t h  g r o w t h

in  C o l o r a d o  c u t t i n g  b l i g h t  s p o t  w i l t  d e w  t i n g

M e e k e r  B a l t i c A l l  p a r t s G o o d E a r l y

L a d a k A ll  p a r t s ;  e s p e c i a l l y  
a r e a s  c u t t i n g  o n c e  
o r  t w i c e  a  y e a r  a n d  
A r k a n s a s  V a l l e y

G ood ,  l a r g e  
1s t  c u t t i n g

L a t e

G r i m m A ll  p a r t s G o o d E a r l y

C o l o r a d o  a n d  
n o r t h e r n  c o m m o n s

A l l  p a r t s G o o d E a r l y

H a r d i s t a n
A r e a s  s i m i l a r  to  
F o r t  C o l l i n s

G o o d E a r l y

T a l l G ood S o m e P o o r S o m e G o o d

S h o r t S lo w S o m e  S o m e F a i r S o m e G o o d

T a l l G o o d S o m e S o m e P o o r S o m e G o o d

T a l l G o o d V a r i ­
a b l e

P o o r S o m e G o o d

T a l l G o o d
P o o r G o o d P o o r P o o r
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p o r te d  th a t  p a la ta b le  a l fa lfa  silage h a d  b e e n  m a d e  a n d  fed  in C o l o ­
rad o .  T h e  fac t th a t  th e re  has  b e e n  n o  a p p r e c ia b le  use of  a l fa lfa  sil­
age d u r in g  the  p as t  45 yea rs  suggests  th a t  g ro w e rs  a n d  fe e d e rs  in 
this S ta te  p re fe r  to  fee d  a l fa lfa  in o th e r  form s.

W h e r e  g o o d  h ay  can  b e  m a d e ,  th e re  is l i t t le  rea so n  to  silo a l ­
falfa . W h e r e  it is s iloed, the  a lfa lfa  sh o u ld  b e  cu t  fine a n d  well 
p a c k e d .  S o m e t im e s  a l fa lfa  silage is foul sm elling ,  m o ld y  a n d  slimy, 
a n d  unfit fo r  use. T h e  d a n g e r  of this h a p p e n in g  can  b e  o v e rc o m e ,  
first, b y  using p a r t ly  w il ted  ( 5 0  to  6 8  p e r c e n t  m o is tu re )  r a th e r  th a n  
g reen  un w il te d  (75  to 8 0  p e rc e n t  m o is tu re )  a lfa lfa ,  an d ,  se co n d ,  
by  m ix ing  co rn ,  so rghum , sm all  grains, o r  60  to  8 0  p o u n d s  of m o -  
l asses p e r  ton  w ith  the  g ree n  a lfa lfa  as it g o es  th ro u g h  th e  cu t te r .  
T h e  corn ,  so rghum , sm all grains, a n d  m o la sse s  a re  re la t iv e ly  high 
in c a r b o h y d r a te s  a n d  are  c o n d u c iv e  to the  r ig h t  k in d  of f e r m e n t a ­
tion to p r o d u c e  a p a l a ta b le  silage ( 2 9 ) .

Pasture
A lfa l fa  m a k e s  a g o o d  p a s tu re  c ro p  for  se v era l  classes of l iv e ­

stock. W i th  ho rses  little, if any, s u p p le m e n ta r y  fe e d  m a y  b e  n e c e s ­
sary  e v e n  d u r in g  the  w o rk in g  season . S h e e p  a n d  c a t t le  th r iv e  on  it, 
b u t  a re  su b je c t  to  b loa t .  T h e  A n im a l  in v e s t ig a t io n s  S ec t ion  of  the  
C o lo ra d o  A g r icu l tu ra l  E x p e r im e n t  S ta t io n  a f te r  co l lec ting  d a t a  
fr o m  m a n y  s h e e p m e n  c o n c lu d e d  th a t  losses can  b e  k e p t  d o w n  to 5 
p e rc e n t  b y  fo llow ing  p re c a u t io n s  th a t  a re  r e c o m m e n d e d  for  p a s tu r ­
ing ca ttle .  O ld  ew es a n d  the ir  l a m b s  a re  less s u b je c t  to  b lo a t  than  
you n g  ew es a n d  w ethe rs .  H o g s  d o  well on a l fa lfa  p a s tu re  a n d  d o  
no t in ju re  the  s ta n d  p r o v id e d  the  n u m b e r  p a s tu r in g  is n o t  to o  la rg e  
an d  a sm a ll  a m o u n t  of g ra in  is fed .  A ll  k in d s  of  p o u l t r y  relish 
green  alfa lfa ,  w hich  is a g o o d  a d d i t io n  to  the ir  ra t io n .

A n  ac re  of i r r ig a te d  a lfa lfa  p a s tu re  will c a r ry  a b o u t  e igh t  
ewes a n d  their  l a m b s  f ro m  A p r i l  15 to  O c to b e r  1 ( A n i m a l  In v es t i ­
gations S ec t ion  of Colo .  A g r .  Exp. S ta . )  ( 1 ) .  A n  ac re  of a lfa lfa  
p as tu re  will ca r ry  a b o u t  20  fall p igs  d u r in g  the  sp r in g  p e r io d  a n d  
30 sp r ing  pigs d u r in g  the  s u m m e r  p e r io d  ( 1, 8 )  w h e n  f e d  a b o u t  2 
p o u n d s  of co rn  p e r  h e a d  each  day .

T h e  p a s tu re  o u g h t  to  b e  d iv id e d  in to  tw o  or m o r e  sections. 
T h e r e  a re  tw o rea so n s  for  this. First, it p e rm i ts  k e e p in g  th e  a n i ­
m als  in one  w hile  ir r igating  the  o th e r ;  an d ,  se co n d ,  it p e r m i ts  g r a z ­
ing one  w hile  the  o th e r  is r en e w in g  g r o w th  a f te r  a  p e r io d  of  p a s tu r ­
ing, a p rac t ice  w hich  inc reases  th e  ca r ry in g  c a p a c i ty  as well as 
lon g ev i ty  of  s tands .

T h e  c o n s u m p t io n  of soil w a te r  by  a l fa l fa  is r e d u c e d ,  as  is the  
yield, b y  f re q u e n t  c l ipp ing  or  c lose  p as tu r ing .  T h is  fac t  a f fo rd s  a
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m e a n s  of a d ju s t in g  c r o p  g r o w th  to  the  a v a i la b le  w a te r  su p p ly  a n d  
of p e r m i t t in g  the  m o s t  g r o w th  in sp r in g  a n d  fall w h e n  th e  a m o u n t  
o f  w a te r  r e q u i r e d  to  p r o d u c e  a p o u n d  of  d r y  m a t te r  is low es t  ( 2 ) .  
If d u r in g  th e  s u m m e r  m o is tu re  is sh o r t  of the  a m o u n ts  nec es sa ry  to  
p r o d u c e  n o r m a l  h ay  c rops ,  s u m m e r  g raz ing  is a p rac t ica l  m e a n s  of 
o b ta in in g  a re tu rn  f ro m  the  la n d  c o m m e n s u ra te  w ith  the  a v a i la b le  
m o is tu re .

O rch a rd  C over C rop
In ce r ta in  o r c h a rd  sec tions  a l fa lfa  has  b ee n  used  as a c o v e r  

c ro p .  It p r o b a b ly  is bes t  to  le a v e  the  a l fa lfa  in p e r m a n e n t ly  a n d  to  
le a v e  th e  en t i re  s e a s o n ’s g ro w th  to  m a in ta in  or to  inc rease  the  p r o ­
d u c t iv i ty  of  th e  soil. A lfa l f a  is the  b e s t -k n o w n  co v e r  c ro p  for  c o r ­
rec t in g  ce r ta in  soil t ro u b le s  a n d  ce r ta in  physio log ica l  d iseases  in o r ­
c h a rd s .  P a s tu r in g  or  f e e d in g  the  h ay  of  a l fa lfa  in o r c h a rd s  req u ire s  
c a u t io n  b e c a u s e  p o iso n o u s  arsen ica l  sp ray s  used  on the  trees  fall on  
th e  c o v e r  c rop .

Seed Production
C o l o r a d o  p r o d u c e s  a n n u a l ly  a b o u t  1 ,5 0 0 ,0 0 0  p o u n d s  of a l ­

fa lfa  se e d  on a b o u t  1 0 ,0 0 0  acres. T h e  y ie ld  p e r  ac re  of se ed  a p ­
p r o x im a te s  150 p o u n d s ,  an  a m o u n t  w hich  is g rea t ly  e x c e e d e d  in 
g o o d  se e d  years .

T h e r e  a re  ce r ta in  cl im atic ,  soil, cu l tu ra l ,  insect, an d  in h e re n t  
f a c to rs  w h ich  affec t th e  se e d -se t t in g  of a lfa lfa .  R e p e a t e d  o b s e r v a ­
t ions  b y  m a n y  p e o p le  in v a r io u s  lo c a t io n s  in d ic a te  th a t  seed  y ie ld s  
a re  bes t  u n d e r  th e  fo llow ing  c o n d i t io n s :  First, th in s ta n d s ;  se co n d .

F i g u r e  8.___F o r  s e e d  p r o d u c t io n  th in  s t a n d s  a r e s u p e r i o r  to  t h ic k  s t a n d s .
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F i g u r e  1*___ M e e k e r  B a lt ic  g r o w n  f o r  s eed .  U n l e s s  f l o w e r i n g  a n d  p o d  s e t t i n g
a r e  a b u n d a n t  t h e  f i e l d  h a d  b e t t e r  b e  c u t  f o r  h a y .

c o n t in u o u s  sunny  w e a th e r  d u r in g  po l l in a t io n  a n d  p o d - s e t t in g ;  th ird ,  
land  requ ir ing  no ir r iga tions  or on ly  o n e  ea r ly  in the  sp r in g ;  a n d ,  
fourth ,  fields s u r ro u n d e d  by  b a r re n  areas.

A  sa t is fac to ry  m e th o d  of p la n t in g  is in row s  a b o u t  3 fee t  a p a r t  
using 1 to 3 p o u n d s  of seed  p e r  acre.  T h e  s t a n d s  sh o u ld  b e  k e p t  
thin a n d  free of w ee d s  by  cu l t iv a t in g  b e tw e e n  the  rows. In w ide ly  
sp a ce d  rows, lodg ing  so m e t im e s  m a k e s  h a rv e s t in g  difficult. T h is  
can b e  o v e rc o m e  by p la n t in g  in row s  a b o u t  2 fee t a p a r t ,  o r  in sugar  
bee t  a re as  20  inches ap a r t .

A t  F o r t  Collins  (fig. 8 )  in 1940  seed  y ie ld s  a v e r a g e d  63 
p o u n d s  p e r  ac re  for solid  s tands ,  84  p o u n d s  for  row s  21 inches 
ap a r t ,  97  p o u n d s  for p la n ts  21 x 24 inches a p a r t ,  9 6  p o u n d s  for  
row s  35 inches  ap a r t ,  a n d  102 p o u n d s  for  p la n ts  35 x 36  inches 
a p a r t .  T h e se  resu lts  in d ic a te  the  m eri ts  o f  thin s t a n d s  for se ed  
p ro d u c t io n .

A m o u n t s  of ir r igation  w a te r  insufficient fo r  g o o d  h ay  y ie ld s  a t  
t im es  a re  sufficient for seed  p ro d u c t io n ,  e spec ia l ly  w h e r e  th in  s t a n d s  
a re  used . In ce r ta in  cases  w h e re  the  w a te r  ta b le  is c lose  to the  s u r ­
face ( 6  to  12 f e e t ) ,  fields m a y  req u ire  n o  ir r iga tion  b e c a u s e  the  
roo ts  d r a w  m o is tu re  f ro m  the  w a te r  tab le .  In such  fields a mini-
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m u m  of cu l t iv a t io n  is n ec es sa ry  to  kill w ee d s  a n d  n ew  se ed l in g s  b e ­
ca u se  n o  su r fa ce  ir r iga t ions  a re  n e e d e d .

T r ip p in g  of  a l fa lfa  f low ers  is a p re requ is i te  for g o o d  s e e d - s e t ­
t ing  (fig. 1 1 ).  T h is  has  b e e n  p r o v e d  severa l  t im es  in the  pas t  40  or 
50  y e a r s  in c o n t ro l le d  e x p e r im e n ts .  It is th o u g h t  th a t  insects  cause  
m o s t  o f  the  t r ip p in g  as they  visit f low ers  seek ing  n e c ta r  a n d  po llen  
a n d  a t  th e  s a m e  t im e ca u se  m u c h  c ro ss -po l l ina t ion  w hich  is m o re

F i g u r e  10 .— F o r  s e v e r a l  r e a s o n s  a l f a l f a  
f l o w e r s  m a y  s tr ip ,  t h a t  is , f a l l  off  
w i th o u t  f o r m i n g  pods .  T h e  s t e m  
on  th e  le f t  s h o w s  th e  s t r ip p e d  
c o n d i t i o n ; th e  on e  on th e  r ig h t  has  
a g o o d  s et  o f  p o d s . S t r i p p in g  m a y  
be c a u s ed b y l a c k  o f  t r i p p i n g ,  i n -  
s e c t  i n j u r y ,  a d v e r s e w e a t h e r  c o n -  
d i t i o n s , a n d  by In h erent  q u a l i t i e s  
o f  the  p la n t .

T h e  a b u n d a n c e  of ce r ta in  
h a rm fu l  insects  m a y  cause  fail­
u re  of seed -se t t ing .  G r a s s h o p ­
pe rs  m a y  d e v o u r  f lora l a n d  o t h ­
er p lan t  par ts ,  b l is ter  bee t le s  
m a y  cause  the  f low ers  to d r o p  
by  ea ting  the  c o lo re d  po r t ion .  
Lygus  b u g s  a re  k n o w n  to  cause  
d r o p p in g  of  f low ers  a n d  sh r iv ­
eling of seed  in p o d s  as a c o n ­
se q u en c e  of  their  fee d in g  on 
b u d s  a n d  seeds. O th e r s  m a y  a l ­
so h av e  in ju r ious  effects. S o m e  
co n t ro l  of the  insects  is possib le  
by  dus t ing  with  p y re th ru m ,  bu t 
e x p e r im e n ta l  ev id e n c e  is insuf­
ficient to  a d v i se  for o r  aga inst  
it. L ygus  d a m a g e  m ig h t  be  
m in im ized  by  cu t t in g  the  seed 
c ro p  a t  one  o p e ra t io n  to  p r e ­
v e n t  m ig ra t io n  of  the  insects 
f rom  cu t to  uncu t fields (20) .

C erta in  va r ie t ie s  a re  b e t te r  
se ed  y ie ld e rs  th a n  o thers .  F o r tu ­
n a te ly  m o s t  va r ie t ie s  a re  r e la ­
tively g o o d  if c o n d i t io n s  a re  f a v ­
o rab le .  If c o n d i t io n s  a re  right,

M e e k e r  Baltic, G r im m ,  L a d a k ,  Cossack , a n d  m ost c o m m o n s  set 
se ed  in g o o d  a m o u n ts .  T h e  v a r ie ty  H a r d is ta n  a n d  ce r ta in  o th e r  
s t ra in s  o r ig in a t in g  f ro m  T u r k e s ta n  a re  n o to r io u s ly  p o o r  seed  y ie ld ­
ers. C e r ta in  p la n ts  in a l fa lfa  h a v e  b ee n  found  w hich  d o  n o t  set seed 
well w h e n  s e l f -p o l l in a te d  or  c ro ss -p o l l in a te d  ( 2 5 ) .  T h e  var ie ty  
H a r d i s t a n  a n d  ce r ta in  o th e r  T u rk e s ta n  s t ra in s  a p p e a r  to  h a v e  a 
la rg e  p e r c e n ta g e  of such plan ts .
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Diseases
B acterial W ilt

B acter ia l  wilt ( Phytomonas insidiosa ( M c C .)  Berg, et a l .)  
•occurs in n ea r ly  all i r r ig a te d  sections  of the  S ta te .  T h e  b a c te r ia  
inhab i t  the  soil a n d  infect the  p la n ts  th ro u g h  w o u n d s  c a u se d  
by m ow ing ,  freezing, a n d  so forth .  A  p la n t  in fec ted  o n e  s e a ­
son will likely b e  d e a d  by  the  end  of the  fo llow ing  season .  A c ­

c o n d u c iv e  to  se ed -se t t in g  th a n  se lf-po ll ina tion .  T h e  g r o u n d  bee  
(Megachile s p p . )  tr ips  m o s t  of the  f low ers  v isi ted , th e  b u m b le  b ee  

a m a jo r i ty ,  w hile  the  h o n e y  b e e  tr ips  a b o u t  1 p e r c e n t  ( 2 2 ) .  A  
la rge n u m b e r  of h o n e y  b ee s  m us t  be  p re se n t  b e f o r e  m a n y  f low ers  
will b e  t r ip p e d  by them . T h e  g r o u n d  b e e  lives in h a rd ,  d r y  soil, a 
fact w h ich  m a y  ac co u n t  for  the  g o o d  se ed -se t t in g  n o te d  in i so la ted  
seed  fields a d jo in in g  dry ,  b a r re n  areas .  In c reased  se ed -se t t in g  is 
occas ionally  r e p o r te d  for  p o r t io n s  of  fields w h e re  h ay  r a k e s  or  o th e r  
th ings w ere  d r a g g e d  d u r in g  f low ering . T h is  suggests  th a t  t r ip p in g  
w as effec ted .  E x p e r im e n ts  d e s ig n e d  to  r e p e a t  these  resu lts  s e ld o m  
show  such increases. E v en  th o u g h  inc reases  a re  o b ta in e d ,  this ty p e  
of t r ip p in g  favo rs  se lf-po ll ina tion ,  w h ich  in tu rn  is u n d e s i ra b le  b e ­
cause  it r ed u c es  v igor  of the  crop .

T h e  se ed  c ro p  sh o u ld  be  cut 
w h en  tw o - th i rd s  to  th ree -  
fo u r th s  of the  p o d s  a re  b r o w n  or  
b lack .  E ar l ie r  cu t t in g  p r o d u c e s  
m a n y  g reen  seeds ,  w hile  la te r  
cu t t in g  m a y  resu lt  in m u c h  s h a t ­
tering . T h e  se lf - rak e  r e a p e r  d e ­
signed  for  a lfa lfa  a n d  c lo v e r  is 
v e ry  sa t is fac to ry  b u t  g e n e ra l ly  is 
n o t  av a i lab le .  A  m o w e r  w ith  
w in d ro w in g  a t t a c h m e n t  is o f ten  
used. T h re s h in g  f ro m  s tacks  
will p r o b a b ly  ne t  m o r e  se ed  of 
b r ig h t  c o lo r  th a n  o th e r  m e th o d s .  
A  c lo v e r  hu lle r  d o e s  th e  bes t

F i g u r e  1 1 .— T r i p p i n g  i s  a  p r e r e q u i s i t e  
t o  s e e d  s e t t i n g  i n  a l f a l f a .  T h e  f l o w ­
e r  o n  t h e  l e f t  i s  u n t r i p p e d ; t h e  o n e  
o n  t h e  r i g h t  i s  t r i p p e d .

jo b  of th resh ing , b u t  o rd in a ry  th re sh e rs  a n d  c o m b in e s  can  be  
used. B e fo re  th resh ing  is s ta r ted ,  the  m a c h in e  sh o u ld  b e  c lean  b e ­
cause  m a n y  g o o d  lots  o f  seed  a re  c o n ta m in a te d  by  the  th re sh in g  
m achine .  In fo rm a t io n  on g ro w in g  'R e g is te re d  S e e d ” can  be  o b ­
ta ined  by  w ri t ing  to  the  S eed  R e g is tra t io n  Service , C o l o r a d o  S ta te  
College, F o r t  Collins, Colo .
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B acteria l S tem  B light

B acte r ia l  s te m  b ligh t  ( Phytomonas medicaginis (S a c k . )  
Berg ,  et  a l . ) ,  w h ich  is so m e t im e s  ca lled  S a c k e t t ’s d isease ,  is m o s t  s e ­
v e re  a t  h ig h e r  a l t i tu d e s  in the  R o c k y  M o u n ta in  a rea .  It a p p e a r s  a s  
w a te r s o a k e d ,  d a r k  g reen ,  l inear  a re a s  on the  y o u n g  fo liage and  
s te m s  (18) .  T h e  sp o ts  tu rn  d a r k  b r o w n  a n d  then  light b ro w n  with 
age .  T h e  d ise ase  a p p e a r s  ea r ly  in the  sp r ing  d u r in g  cool,  w e t  w e a ­
th e r  fo l lo w in g  t e m p e r a tu r e s  low  e n o u g h  to  in ju re  the  y o u n g  s tem s  
( “ b r e a k  th e  b a r k " )  b y  freez ing , o r  w h e n  the  p la n ts  a re  in ju re d  by 
o th e r  causes.  T h e  b a c te r ia  w hich  cause  the  d isease  se em  to b e  p r e s ­
e n t  in th e  soil a n d  a v a i la b le  to in fec t the  w o u n d  tissue. B a d ly  in ­
f e c te d  fields cease  g row ing .  C u t t in g  a n d  r e m o v a l  o f  the  c ro p  as  
so o n  as  the  d ise ase  is r e c o g n iz e d  is r e c o m m e n d e d  to  p e rm i t  the nex t

co rd in g ly ,  a f te r  a b o u t  3 y e a rs  of cu t t in g  for  h ay  m o s t  of the  
p la n ts  of su sc ep t ib le  v a r ie t ie s  a re  d e a d  (fig. 13 ) .  T h e  d isease  
is r e c o g n iz e d  by  a d w a r f in g  a n d  ye l lo w in g  of  the  to p s  a n d  by  
so m e  w ilt ing  on h o t  days .  T h e  r o o t  of an  in fec ted  p la n t  has  a 
b ro w n ish  r ing  w h ich  can  be  seen  on  cu t t ing  ac ross  the  ro o t

( fig. 1 2 ) .  H e a l th y  ro o ts  show  
no  d isc o lo ra t io n .  C e r ta in  v a r ie ­
ties a re  p a r t ia l ly  res is tan t  to  this  
d isease ,  the  m o s t  res is tan t  be ing  
H a r d i s t a n  a n d  O re s ta n .  L a d a k  
has  slight resis tance.  T h e  fo l ­
low ing  var ie t ie s  a re  su sc ep t ib le :  
M e e k e r  Baltic, G r im m ,  Cossack , 
H a r d ig a n ,  a n d  c o m m o n .  W hile  
c o n t ro l  lies ch ief ly  in the  use of 
res is tan t  varie ties ,  a l fa lfa  m ay  
b e  c a u se d  to  live a y ea r  lo n g e r  
b y  a v o id in g  ce r ta in  h a rm fu l  
prac tices .  S o m e  of these  a re :  
First,  a l fa lfa  sh o u ld  n o t  b e  p l a n t ­
ed  a f te r  alfa lfa , b u t  o th e r  c ro p s  
sh o u ld  b e  g ro w n  b e tw e e n ;  se c ­
o n d ,  f re q u e n t  cu t t in g  or la te  fall 
cu t t in g  r e d u c e s  the  v igo r  of the  
s ta n d  a n d  m a y  result  in r ap id  
inc rease  in the  d ise ase ;  w ea k  
p la n ts  d ie  s o o n e r  than  s t ro n g

p la n ts ;  th ird ,  c u l t iv a t io n  or  p a s tu r in g  w h en  the  g r o u n d  is w et m ay  
ca u se  w o u n d s  th ro u g h  w hich  the  b a c te r ia  can  e n te r ;  an d ,  fourth , 
excess ive  i r r iga t ion  m a y  inc rease  the  a m o u n t  o f  the  d isease.

F ig u r e  12.— 'T h e  d is c o lo r a tio n  in the  
r o o t o n th e  le ft  w a s c a u s ed  b y  b a c ­
t e r ia l  w i lt . T h e  r o o t  o n  t h e  rig ht 
is  h e a lth y .
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c ro p  to s ta r t  g ro w th  im m ed ia te ly .  T h e  var ie t ie s  L a d a k ,  G r im m ,  
an d  C o ssac k  h a v e  b ee n  r e p o r te d  m o re  res is tan t  to  this d ise ase  th a n  
others .  R e s is tance  is th o u g h t  to  be  a s so c ia te d  w ith  res is tance  to  
frost injury.

F i g u r e  1 3  - -  A l f a l f a  p l o t s  s e e d e d  i n  t h e  s p r i n g  f o  1 9 3 5  a n d  p h o t o g r a p h e d  A p r i l
27 , 1939. to s h o w  the  d i f fe re n c e  i n  s t a n d s  o f  a b a c t e r i a l - w i l t - r e s i s tant  
s t r a in  a n d  s u s c e p t i b l e  v a r ie t ie s .  C h i le a n is in t he f o r e g r o u n d ,  t h e  d a r k  
s t r i p  i s  a  r e s i s t a n t  s t r a i n  o f  T u r k e s t a n  ( F .C .  2 2 , 175 ), the  plot  b e y o n d  t h a t  
( d iv is io n  lin e m a r k e d  by  w h i te h a t )  In C o lo r a d o  C o m m o n ,  and th e  plot  
w ith o u t  g r o w t h  Is A r g e n t i n e .

Leaf  S p o ts

L ea f  sp o ts  a re  ca used  by  a t  least th re e  o rgan ism s.  T h e  m o s t  
c o m m o n ,  Pseudopeziza mcdicaginis ( ( L i b . )  S a c c . ) ,  is r ec o g n ize d  
by small,  b ro w n  spo ts  a b o u t  o n e -s ix tee n th  inch in d ia m e te r  on  the  
leaves. T h e  low er  or o ld e s t  leaves  a re  a t t a c k e d  first, sh o w  m a n y  
spots, turn  yellow , d ry  up, a n d  finally d r o p  off b e fo re  or  d u r in g  
cutting. T h e  qual i ty  a n d  q u an t i ty  of h ay  a re  r e d u c e d  by  the  loss of 
leaves. T h is  d isease  is c o m m o n  in C o lo ra d o ,  o cc u rr in g  ev e ry  
y ea r  on ev e ry  cu t t ing ,  in fec tion  inc reas ing  d u r in g  cool,  w e t  w e a th e r  
an d  be in g  least a n d  h a rd ly  n o t ic e a b le  w h en  the  c r o p  d e v e lo p s  in 
dry , sunny  w ea th e r .  T h e  o rg an ism  o v e rw in te rs  on  d ise ase d  le av e s  
tha t  fall to the  g r o u n d  a n d  escape  d ec ay .  T h i s  so u rce  of in fec tion  
is p re se n t  ea r ly  in the  sp r ing  a n d  th r o u g h o u t  the  g ro w in g  season .  
W h e n  le a fsp o t  in fec tion  is severe ,  the  c ro p  p r o b a b ly  sh o u ld  b e  cu t 
im m e d ia te ly  to co n s e rv e  the  leaves  b e fo re  fa ll ing  a n d  to  p e r m i t  a 
new  c ro p  to  grow . V ar ie t ie s  d iffe r  in the ir  su scep tib il i ty  to  the  d i s ­
ease, b u t  n o n e  is en t ire ly  resis tan t .  M a n y  of  th e  T u r k e s ta n  ty p e s  
( H a rd i s t a n  a n d  O re s ta n  a re  T u rk e s ta n  ty p e s )  a re  m o s t  su scep tib le .
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Downy Mildew
D o w n y  m i ld e w  ( Pe r o n o s p o r a  t r i f o l i o r u m  D e  B a ry )  is n o t ­

ic ea b le  on ly  d u r in g  wet, h u m id  w e a th e r ,  w h ich  s e ld o m  occurs  in 
s o m e  a re a s  b u t  w h ich  occu rs  ev e ry  y e a r  in o thers .  T h e  first a n d  
last cu t t in g s  a re  m o s t  l ikely  to  b e  a f fec ted .  T h is  d isease  is r e c o g ­
n iz ed  b y  i r re g u la r  d i s c o lo ra t io n s  on  th e  leaflets ,  usua lly  a t  th e  o u te r  
edges .  A t  first th e  a re a s  a re  ligh t g reen ,  b u t  th e y  c h a n g e  to  y e l lo w ­
ish a n d  r e d d i s h  hues. T h e  u n d e r  su r fa ce  of the  leaf  b e c o m e s  c o v e r ­
ed  w ith  a g ra y  to  w h ite  fe lt- l ike  m a ss  w ith  p in -p o in t  b la c k  specks. 
Losses  f ro m  this d ise ase  usually  a re  m ino r ,  b u t  in se v e re  cases  5 to  
2 0  p e r c e n t  of th e  le av e s  m a y  b e  lost a n d  the  h a y  m a y  b e  dusty .  
F ie ld s  s e v e re ly  in fe c te d  s h o u ld  b e  m o w e d  to co n s e rv e  as m a n y  
le av e s  as p o ss ib le  a n d  to  a l lo w  n e w  g ro w th  to  s ta rt .  S o m e  var ie t ie s  
a n d  s tra in s  a re  m o r e  su sc ep t ib le  th a n  o thers .  H a r d i s t a n  is su sc e p t­
ib le  a n d  c a n n o t  b e  sa fe ly  g ro w n  in h u m id  areas .  T h is  var ie ty ,  a l ­
th o u g h  suscep tib le ,  is sa fe  to  g ro w  in m o s t  sections  of C o lo ra d o .

Insects
Alfalfa Weevil

A t  o n e  t im e w ee v il- in fe s te d  a re as  w e re  q u a r a n t in e d  to  p r o h ib i t  
m o v e m e n t  of a l fa l fa  h a y  a n d  s t ra w  f ro m  those  areas. T h is  q u a r a n ­
tine  w as  r e m o v e d  D e c e m b e r  1, 1941, so th a t  m o v e m e n t  of a l fa lfa  
h a y  in to  all s ta te s  ex c ep t  W isconsin ,  M ich igan , a n d  K e n tu c k y  is a l ­
low ed .

T h e  a d u l t  w eev il  o v e rw in te rs  p r in c ip a l ly  in the  a lfa lfa  c row ns  
a n d  s tu b b le .  It is a b r o w n - c o lo re d  sn o u t  b ee t le  a b o u t  th ree -s ix ­
te e n th s  inch  long. A s  th e  a lfa lfa  s ta r ts  sp r ing  g row th ,  the  ad u l ts  
beg in  lay ing  eggs w ith in  the  s tem s  of  the  p lan ts .  T h e  eggs ha tch  
ea r ly  e n o u g h  to  p r o d u c e  n u m e ro u s  la rv a e  w h ich  cause  m a x im u m  
d a m a g e  a b o u t  2 w ee k s  b e f o r e  th e  d a t e  to  m o w  the  first cutting . 
T h e  m a tu r e  la rv a e  a re  a b o u t  o n e - fo u r th  inch long  a n d  of a g reen  
co lo r  w ith  a c h a rac te r is t ic  w h ite  l ine e x te n d in g  the  full le n g th  of the 
bac k .  T h e  n ew ly  h a t c h e d  la rv a e  c ra w l to  the  tip of the  p la n t  
w h e re  th e y  fe e d  u p o n  the  u n fo ld in g  leaves.  M a n y  la rv a e  m ay  
b e  p r e s e n t  b e f o r e  in ju ry  is a p p a r e n t ,  b u t  la te r  the  tips of the 
p la n ts  a p p e a r  ash  g ra y  b e c a u s e  of loss o f  g ree n  m a t te r  of the  leaves 
a n d  te rm in a l  shoo ts .  S e v e re  cases  of w eev il  in ju ry  m a y  d e s t ro y  50  
to  9 0  p e r c e n t  o f  th e  to ta l  p la n t  tissue of  th e  first cutting .  M o w in g  
of  th e  field will cause  th e m  to d r o p  to th e  g r o u n d  w h e re  th e y  feed  
u p o n  th e  n e w  g r o w th  of  the  se c o n d  cu t t ing .  T h is  will o f ten  r e t a r d  
the  s ta r t in g  of  th e  s e c o n d  c ro p  as m u c h  as 7 to  10 days .

•' 'Much o f  t h e  i n f o r m a t i o n  in  t h i s  s e c t i o n  w a s  t a k e n  f r o m  a  p a p e r  by  .1, H .  N e w ­
to n  (14 ) ,  p r e s e n t e d  F e b .  9-11, 1939, a t  t h e  F o r a g e  S c h o o l  a n d  C o n f e r e n c e . .  
C o l o r a d o  S t a t e  C o l l e g e ,  F o r t  C o l l i n s .  Colo .
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C o n t ro l  d e m a n d s  the  m a in te n a n c e  of a  thr if ty ,  v ig o ro u s  s ta n d  
w hich  can  w i th s ta n d  m u c h  in jury .  H e a l th y  p la n ts  m a y  g ro w  
a w a y  f ro m  a n o m in a l  in fes ta t ion .  R o ta t io n  of c r o p s  will h e lp  k e e p  
the  w eevil p o p u la t io n  a t  a m in im u m . S p ra y in g  for  c o n t ro l  has  b ee n  
fo u n d  p rac t ica l  u n d e r  so m e  c o n d i t io n s .  C a lc iu m  a r s e n a te  or  zinc 
a rsen i te  used  a t  1 p o u n d  in 50 ga l lo n s  of w a te r  a t  100  g a l lo n s  an 
ac re  will sa v e  the  first cu t t in g  a n d  p ro te c t  the  re tu rn  g ro w th  of the  
se co n d  crop . T h e  sp ra y  sh o u ld  b e  a p p l ie d  10 to  14 d a y s  b e f o r e  
the  first cu t t ing  with  a sp ra y  b o o m  a d ju s te d  to  c o v e r  th o ro u g h ly  the  
g ro w in g  tips of the  alfa lfa .  It ha s  b ee n  used  successfu l ly  w i th o u t  
d a n g e r  to  l ivestock.

W eb W orm s

T h re e  d if fe ren t  species  of w e b  w o rm s  a t ta c k  a l fa lfa .  T h e y  
usually  a re  n o t  n o t ic ed  until they  h a v e  c a u se d  se r ious  in ju ry ;  th e n  
it is bes t  to  cu t a n d  s tack  the  hay  im m e d ia te ly  a n d  d e s t ro y  th e  r e ­
m a in ing  la rvae  by rolling, b ru sh -d ra g g in g ,  o r  d isking. M u ch  of  the  
t ro u b le  o r ig ina tes  f rom  n eg lec ted  w e e d y  a re a s  h a r b o r in g  h e a v y  
p o p u la t io n s  w hich  la te r  m o v e  to c u l t iv a te d  c rops .  Fall  o r  w in te r  
p low ing  of such fields lessens the  d a n g e r  of w e b - w o rm  in fes ta t ion .  
S p ra y in g  w ith  ca lc ium  a rse n a te  at the  r a te  of 1 p o u n d  to  50  ga l lo n s  
of w a te r  is successful in early  s tages  of  in fes ta t ion .

A phids

D uring  A pri l .  M ay, o r  J u n e  a p h id s  o f ten  rea ch  e n d e m ic  p r o ­
port ions.  O f ten  h e a v y  in fes ta t ions  a re  u n n o t ic e d  b e c a u s e  of the 
small size a n d  g reen  co lo r  of the  insect, ye t  the ir  p re se n c e  ce r ta in ly  
red u c es  the  qual i ty  a n d  to n n a g e  of hay. C o n t ro l  of the  a p h id  is 
difficult b ecause  it is sm all a n d  r e p r o d u c e s  rap id ly .  P ra c t ice s  w h ich  
s t im u la te  ea r ly  v igo rous  p la n t  g ro w th  p r o b a b ly  a re  m o s t  useful in 
co n t r ib u t in g  to  its con tro l .  F a c to rs  such  as frost w h ich  r e t a r d  or 
s tunt p la n t  g ro w th  c o n t r ib u te  to  n o t ic e a b le  injury.

F i g u r e  14.— T h e  l a c k o f  g r o w th in t h e f o r e g r o u n d  w a s  c a u s e d  b y  c u t w o r m s .
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Cutworms
S e v e ra l  spec ie s  of c u tw o r m s  cause  d a m a g e  to a lfa lfa .  T h e  

a r m y  c u tw o r m s  o v e rw in te r in g  in a l fa lfa  b e c o m e  ac t iv e  ea r ly  in the  
sp r ing ,  fe e d in g  on  th e  y o u n g  sh o o ts  a t  n ig h t  o r  in the  a f te rn o o n  of 
cool,  c lo u d y  day s .  N u m e r o u s  la rv a e  c o m p le te ly  d e s t ro y  all 
g r o w th  so th a t  the  field or  p a r t s  of it s tay  b a re  w h e n  it sh o u ld  b e  
g re e n  (fig. 1 4 ) .  S im ilar ly ,  th e  v a r ie g a te d  c u tw o rm s  m a y  cause  
d a m a g e  to th e  n e w  g ro w th  of the  se c o n d  cu t t ing .  T h e  a r m y  a n d  
v a r ie g a te d  c u tw o r m s  m a y  b e  p o iso n e d  b y  a m ix tu re  of  50  p o u n d s  
of w h e a t  b r a n  f ree  of shor ts ,  2 p o u n d s  of p a r is  g ree n  or  c r u d e  
w h i te  arsenic ,  1 g a l lo n  of c h e a p  m olasses ,  a n d  4 to 6 ga l lo n s  of w a ­
ter. T h e  b a i t  s h o u ld  b e  sc a t t e re d  la te  e n o u g h  in the  a f te rn o o n  so 
th a t  it will still b e  m o is t  w h e n  the  w o rm s  e m e rg e  to  feed .

Grasshoppers
T h e  f e e d in g  of la rg e  n u m b e rs  of g ra s s h o p p e rs  can  cause  s e r ­

ious  d a m a g e  to  a l fa lfa  espec ia l ly  to th a t  ren e w in g  g ro w th  a f te r  
cu t t ing .  T h e  sp r e a d in g  of po iso n  b a i t  ( s a m e  fo rm u la  as for  c u t ­
w o r m s )  is o n e  m e a n s  of  co n tro l .  O n  l im ited  a reas  flocks of tu rkeys  
a n d  ch ick e n s  ca n  b e  u sed  to  a id  in con tro l .  S h a l lo w  til lage or  h a r ­
r o w in g  of  f ields a n d  a re a s  c o n ta in in g  m a n y  eggs will cause  w in te r  
e x p o s u re  a n d  d e s t ru c t io n  of  m a n y  of them .

Blister Beetles
O c c a s io n a l  s u d d e n  o u tb r e a k s  of b lis te r  bee tles ,  w h o se  la rv a e  

d e v o u r  la rg e  n u m b e rs  of  g r a s s h o p p e r  eggs annua l ly ,  m a y  quick ly  
d e s t r o y  a l fa l fa  fo liage. T h e  b e e t le s  a re  ash  gray ,  b lack ,  g reen ,  y e l ­
low ish ,  o r  b la c k  a n d  y e l lo w  s tr ip ed ,  w ith  long  legs a n d  long  bod ie s .  
T h e s e  b e e t le s  a lso  ca u se  r e d u c e d  se ed -se t t in g  b y  ea t in g  the  f lowers.  
S o m e t im e s  sp ra y in g  w ith  p ar is  g ree n  or  lead  a r s e n a te  or  d u s t in g  
w ith  s o d iu m  f luosilica te  a n d  h y d r a t e d  lim e is ad v isab le .  In fe s ta ­
t ions  a re  s e ld o m  se v e re  e n o u g h  fo r  s p ra y in g  or  dusting .

Tarnish Plant Bug
T h e  ta rn ish  p la n t  b u g  (L y g u s  s p p . )  c o m m o n ly  occurs  in a l ­

f a l fa  f ields  a n d  causes  se rious r e d u c t io n s  in se ed -se t t in g  w h e n  p r e s ­
en t  in la rg e  n u m b e rs .  A s  a resu lt  o f  the  fee d in g  of this insect ,  c o n ­
ta c te d  f lo w ers  a n d  f lo w er  b u d s  fall off a n d  c o n ta c te d  p o d s  c o n ta in  
so m e  o r  all sh r iv e le d  seeds .  N o  a b s o lu te  c o n t ro l  m e a su re s  a re  
k n o w n .  D u s t in g  w ith  p y r e th r u m  has  im p r o v e d  seed -se t t ing ,  b u t  
d o e s  n o t  a p p e a r  p r a c t ic a l  ( 3 ) .  L ygus  d a m a g e  w ith in  localities 
m ig h t  b e  m in im iz e d  b y  s ta r t in g  a n d  cu t t in g  the  seed  c ro p  a t  one  
t im e  to  p r e v e n t  m ig ra t io n  of the  insects  f ro m  cu t to  u n cu t  fields.

Chalcid Fly
T h e  a d u l t  ch a lc id  fly is a t iny  b lack ,  fo u r-w in g ed  w a sp  less 

th a n  o n e - te n th  inch long . It d e p o s i ts  a single egg  in to  th e  d e v e lo p ­
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ing seed  of  o n e - fo u r th  to  o n e -h a l f  g ro w n  p o d s  (28) .  In a  fe w  d a y s  
the  egg  h a tc h e s  a n d  the  la rv a e  ea ts  the  in te r io r  o f  th e  g ro w in g  
seed . A f te r  the  insect h a s  m a tu r e d ,  it e m e rg e s  th ro u g h  a  h o le  th a t  
it g n aw s  in the  shell of the  seed . S uch  se e d s  a re  w orth less .  S o m e  
of the  insects  e m e rg e  f ro m  the  seed  the  s a m e  su m m er ,  w h ile  o th e rs  
h ib e rn a te  inside th e  se ed  th a t  w in te r  a n d  e m e r g e  the  n e x t  g ro w in g  
season. C o n t ro l  m e asu res  cons is t  la rge ly  in sa n i ta t io n .  A l f a l f a  a n d  
c lover  p la n ts  in o u t-o f - th e -w a y  p la c e s  w h ich  m ig h t  h a r b o r  th e  in ­
sect sh o u ld  b e  e l im ina ted .  I so la ted  p la n ts  a lo n g  fences,  d i tches ,  
a n d  o th e r  p laces  sh o u ld  b e  p r e v e n te d  f ro m  se t t ing  s e e d  e a r ly  a n d  
th e re b y  b e c o m in g  a sou rce  of in fec tion .  A ll  sc reen ings  sh o u ld  b e  
d e s t ro y e d  im m ed ia te ly .
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